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PREFATORY  NOTICE. 


The  Authors  of  the  present  work  have  desired  to  lay 
before  their  professional  brethren  an  outline  of  what  is 
known  in  the  domain  of  Pathological  Anatomy.  The 
absence  of  any  original  work  in  the  English  language, 
which  embraces  the  whole  subject,  must  be  their  apology 
for  having  made  the  attempt.  They  have  sought  to  place 
before  the  reader  a  summary  of  ascertained  facts,  together 
with  the  opinions  of  the  most  eminent  pathologists  of  this 
and  other  counti'ies.  They  have  regarded  it  as  their  duty 
to  select,  as  far  as  possible,  the  best  fruits  fi'om  the  harvest 
gathered  by  other  labourers  in  this  wide  and  interesting 
field.  At  the  same  time  they  have  sought  not  to  speak 
solely  on  the  faith  of  others,  even  the  highest  authorities, 
but  to  investigate,  as  much  as  possible,  for  themselves,  the 
correctness  of  the  statements  they  adopted.  They  felt  that, 
in  some  instances,  better  illustrations  might  have  been  ob- 
tained by  borrowing  from  other  works ;  but  they  were  of 
opinion  that  the  present  manual  would  bear  a  stamp  of 
greater  truthfulness  if  the  drawings  were  taken  from  ob- 
jects seen  and  examined  by  ihemselves.  They  have  there- 
fore preferred  (with  few  exceptions  only)  to  use  such  illus- 
trations as  their  own  portfolios  supplied.  Although  small 
drawings,  in  black  and  white,  necessarily  fail  to  give  the 
important  elements  of  size  and  colour,  almost  essential  to 
illustrations  of  Pathological  Anatomy,  the  Authors  hope 
that  the  masterly  treatment  of  Mr.  Bagg  has  achieved  as 
much  as  could  be  done  by  wood  engraving.     They  have 
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divided  the  subject  in  the  manner  indicated  in  the  Table 
of  Contents,  and  are  each  individually  responsible  for  the 
chapters  which  they  have  treated. 

They  conclude  by  expressing  a  hope  that  the  vast  extent 
of  the  subject,  and  of  the  material  they  had  to  deal  with, 
will  serve,  in  some  measui-e,  as  an  apology  for  the  defi- 
ciencies which  they  are  fidly  conscious  of,  and  for  which 
they  ask  the  kind  and  lenient  consideration  of  the  ]\Iedical 
Profession. 

C.  HANDFIELD  JONES. 
EDWARD  H.  SIEVEKING. 

London,  Auffvst  5th,  1854. 
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MANUAL 

OF 

PATHOLOGICAL  ANATOMY. 


CHAPTER  I. 

GENERAL    OBSERVATIONS. 

The  object  of  General  Pathology  is  to  examine  the  various 
morbid  processes  which  may  occur  in  the  human  body,  and  to 
obtain,  thereby,  such  an  insight  into  then-  nature,  that  they 
maj'  not  be  looked  on  as  unknown  entities,  but  that  being 
comprehended  as  far  as  is  possible  themselves,  the  vai'ious 
effects  they  produce,  the  particular  instances  of  their  action, 
may  be  vmderstood  also. 

The  course  we  propose  to  follow  is  nearly  that  which  Dr. 
Williams  has  adopted  so  successfully,  in  his  work  on  "  The 
Principles  of  Medicine."  We  shall,  therefore,  describe, 
briefly,  (I.)  The  morbid  alterations  of  tlie  several  great  func- 
tions. (II.)  Those  of  the  blood.  (III.)  Those  of  tne  various 
tissues,  considered  generally.  (IV.)  The  superadded  forma- 
tions or  growths,  the  so-called  tumours.  (V.)  Parasitic 
beings,  whether  animal  or  vegetable. 

Some  general  observations  must,  hoAvever,  be  premised. 
The  term  Morbid  Anatomy  hardly  needs  explanation  ;  as  ordi- 
nary anatomy  implies  the  study  of,  and  acquaintance  with, 
the  healthy  structure,  so,  morbid  anatomy  implies  the  same 
of  diseased  structure.  The  meaning  of  Fathologxj  may  be 
clearly  conceived,  by  considering  that  of  its  twin  sister.  Phy- 
siology ;  as  the  latter  imports  the  knowledge  of  the  natural 
actions  of  healthy  organs,  so  does  the  former  that  of  the 
unnatural  actions  of  diseased  or  disturbed  organs.  Physiology 
has  her  vital  stimuli ;  Pathology  her  stimuli  or  excitants  to 
unhealthy  life.  This  expression  briaigs  us  to  notice  a  point 
which  has  been  excellently  illustrated  by  Prof.  Simon.  He 
remarks  that  many  unnatural  or  diseased  conditions  are  not 
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really  unnatural  in  themselves,  but  are  the  proper  and  neces- 
sary consequences  of  some  cause  or  influence  which  has  acted 
upon  a  healthy  body.  The  state  of  skui  which  a  severe  burn 
produces  is,  certainly,  very  unnatural  and  diseased,  but  the  in- 
flammatory and  exudative  processes  which  have  produced  it 
are  quite  natural,  under  the  circiunstances  that  have  occurred  ; 
they  are  the  proper  reaction  of  a  healthy  organism  to  the  un- 
natural stimulus  of  extreme  heat,  and  are  called  forth  in  the 
same  way  as  is  the  healthy  flow  of  blood  into  a  chilled  part 
by  the  action  of  kindly  warmth.  So  in  a  case  of  variola,  the 
skin,  covered  all  over  with  unsightly  pustules,  is  ia  a  verj-- 
unnatui-al  state  ;  but  it  is  not  the  eruption,  nor  the  constitu- 
tional disturbance,  neither,  that  is  really  unnatural,  but  the 
presence  of  a  certain  quantity  of  infectious  matter  in  the  blood, 
which,  acting  on  a  perfectly  natural  system,  thus  calls  forth 
its  expulsive  eflbrts.  If  we  slightly  alter  this  perfectly 
natural  state,  as  by  premising  vaccination,  then  the  mtroduc- 
tion  of  the  variolous  poison  no  longer  produces  the  same 
morbid  eff'ects,  and  we  say  the  system  is  protected.  The  fact 
is,  the  system  is  changed  from  its  origmally  perfectly  natural 
condition,  and  will  no  longer  respond  to  the  unnatural  stim- 
ulus. We  find,  it  may  be,  a  portion  of  the  brain  so  soft  as  to 
resemble  cream,  quite  broken  up  and  disorganized  ;  but,  we 
look  further  and  find  that  the  artery  supplying  it  with  blood 
has  been  plugged  up  or  tied,  and  we  then  see  that  the  locus  of 
the  disease  was  not  really  in  the  brain,  but  in  the  artery ;  it 
would  have  been  abnormal  had  the  brain,  deimved  of  its 
supply  of  blood,  retained  its  natural  texture.  Or,  again,  we 
see  a  person  suffering  from  violent  epileptic  convulsions  ;  but, 
he  passes  a  large  worm  fi-om  the  bowels,  and  the  attacks  cease  : 
in  the  case  of  this  individual,  the  convulsions  were  the  natural 
expression  of  the  unnatural  irritation  to  which  the  brain  was 
subjected.  Many  like  instances  might  be  mentioned,  and 
they  certainly  show  that  disease  is,  very  often,  not  to  be 
regarded  as  a  special  entity  of  a  peculiar,  strange  kind,  but 
as  the  natural  result  of  the  endowments  and  qualities  be- 
longing to  our  boddy  organs,  when  those  organs  are  acted 
on  by  certain  unnatural  stimuli.  Hence  we  can  better 
understand  that  many  diseases  have  a  regular  and  normal 
course,  made  up,  so  to  speak,  of  a  succession  of  necessary 
results,  which,  however,  is  liable  to  be  distui-bed  by  various 
extrinsic  causes.  For  instance,  a  person  has  ague,  the  parox- 
ysms occurring  in  regular  succession ;  he  takes  quiiime,  and 
they  diminish  and  disappear,  the  course  of  morbid  action  is 
interfered  with  and  broken.  Or,  a  child  has  hooping-cough, 
and  the  disease  is  proceeding  in  its  usual  course,  but  in  con- 
sequence of  exposure  to  cold,  he  is  attacked  with  inflammation 
of  the  lungs,  and  the  paroxysms  chai-acteristic  of  the  disease 
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are,  to  a  great  degree,  interrupted ;  the  hooping-cough  is 
merged  in  the  pneumonia.  Or,  again,  a  person  has  tubercular 
deposit  in  his  lungs  ;  the  natural  tendency  of  this  is  to  soften, 
break  down,  and  be  expectorated,  together  with  the  mvoh'cd 
tissue,  while,  as  fresh  deposits  take  place,  more  and  more  of 
the  organ  is  destroyed ;  but,  before  this  can  happen,  inflam- 
mation is  set  up  to  such  an  extent,  in  the  surroimding  tissue, 
that  life  is  cut  short,  not  by  the  effects  of  the  tubercular  de- 
struction directly,  but  by  the  intercurrent  inflammation. 

The  unnatural  stimuli,  provoking  the  succession  of  morbid 
actions,  are  often  termed  the  Exciting  causes  of  a  disease  ;  they 
may  be  adequate,  when  powerful  of  themselves,  to  produce 
their  effect,  or,  may  need  the  assistance  of  other  causes,  gene- 
rally of  a  debilitating  nature,  which  are  called  Predisposing. 

But  the  question  nowocciirs,  whether  all  diseases  are  of  the 
kind  above  mentioned,  whether  all  can  be  regarded  as  the 
natural  results  of  certain  foreign  mjurious  influences  operating 
on  the  system.  To  this  the  answer,  in  the  present  state  of 
pathology,  must  be,  I  think,  certainly  not.  There  are  very 
many  cases  where  we  cannot  point  out  any  exciting  cause  of 
the  existing  malady,  where  it  seems  to  have  originated  spon- 
taneously, so  far  as  we  are  able  to  judge.  Of  this  kind  are 
many  instances  of  decay  and  degeneration  of  tissues,  very 
many  of  mal-assimilation,  or  mal-secretion,  hereditary  diseases, 
and  some  congenital  mal-formations.  It  may  be  that,  as  we 
advance  in  knowledge,  we  shall  be  able  to  include  more  and 
more  of  the  latter  class  under  the  former  ;  that  as  we  obtain 
more  acquaintance  with  the  imponderable  influences  which 
are  constantly  m  operation,  we  shall  be  able  to  refer  to  them 
as  the  causes  of  changes  which  now  appear  spontaneous,  but 
from  this  we  are  far,  at  present,  and  must  thoroughly  recog- 
nize the  two  classes  of  disease  which  we  haA'e  just  described. 
These  classes,  however,  are  not  (and  natural  groups  never  are) 
rigorously  defined  ;  there  are  numerous  instances  of  an  inter- 
mediate kind,  such  as  those  where  a  slight  exciting  cause  calls 
into  action  an  inherited  predisposition.  We  must  also  notice 
another  great  division  of  diseases  into  two  classes,  viz.,  the 
Organic  and  Functional.  Of  the  existence  of  the  latter  many 
of  the  best  pathologists  greatly  doubt,  that  is  to  say,  whether 
it  be  i:)ossible  for  the  mechanism  of  an  organ  to  be  perfectly 
uninjured,  at  the  time  that  its  function  is  ■\\rongly  performed. 
Speaking  in  the  strictest  sense,  and  remembering  the  advances 
which  have  been  made  in  detecting  morbid  alterations  formerly 
unknown,  as  well  as  the  amount  of  progress  which  we  may 
yet  look  to  make,  it  must  certainly  be  allowed  that  it  is  quite 
possible  that  the  division  above  mentioned  is  not  founded  in 
reality,  and  that  all  diseases  are  attended  with  organic  change. 
But,  when  this  is  conceded,  it  remams  still    perfectly  clear 


4  GENERAL  OBSERVATIONS. 

that  there  are  not  a  few  diseases,  and  some  very  severe,  in 
which  no  organic  alteration  whatever  can  be  detected,  and  it 
seems,  fui'ther,  a  point  of  considerable  practical  importance 
that  the  student  should  be  fully  aware  of  this  and  alive 
to  it.  For  the  functional  disease  often  nearly  simulates  the 
organic,  or  may  succeed  it,  or  exaggerate  it,  and  the  practi- 
tioner who  is  not  carefully  on  the  watch  for  the  possible  oc- 
currence is  very  apt  to  be  led  astray.  How  often  has  dysjDnoca, 
depending  on  disordered  innervation,  been  treated  as  pneu- 
monia, palpitation  of  similar  origin  considered  as  the  result  of 
serious  cardiac  disease,  venesection  been  employed  to  relieve 
nervous  headache,  and  so  on  !  In  this  time  of  generally  defi- 
cient power,  and  sensitive  nervous  systems,  it  behoves  us  espe- 
cially to  be  on  our  guard  against  mistaking  a  functional  for  an 
organic  disease.  As  in  the  preceding  case,  so  in  this,  the  two 
divisions  which  we  recognize  of  diseases  are  not  rigorously 
defined,  they  have  each  their  marked  exemplars,  between 
which  the  intervening  space  is  filled  up  with  every  possible 
grade.  Functional  disease  may  produce  organic,  either  of  the 
organ  which  itself  affects,  or  of  some  other.  Thus,  epilepsy 
long  continuing,  produces  morbid  alteration  of  the  cerebral 
structure ;  dyspepsia  may  be  the  cause  of  some  unsightly 
cutaneous  eruption.  Organic  diseases  are  much  more  often 
latent  than  functional.  A  man  may  have  serious  heart  dis- 
ease, and  think  nothing  about  it,  but  he  will  be  greatly 
alarmed  if  he  suffers  from  an  irritable  palpitating  organ.  This 
fact,  and  the  oft-repeated  observation  that  post-mortem  ex- 
amination discovers  no  sufficient  cause  of  death,  testify,  as  well 
as  the  instances  in  which  functional  disease  is  itself  fatal,  to 
the  reality  and  importance  of  functional  disorder,  either  inde- 
pendent of,  or  out  of  all  proportion  to,  organic  alteration  ;  and 
warn  us  that,  necessary  and  philosophic  as  it  is  to  investigate 
to  the  utmost  the  morbid  changes  of  solids  or  fluids,  and  to 
endeavour  to  arrive  by  this  way  at  a  knowledge  of  the  essential 
causes,  and  at  sound  indications  of  treatment,  we  must  never 
overlook  those  grand  plain  intimations  which  nature  gives  of 
functional  vigour  or  debility.  Such  considerations  as  these 
may  be  foreign  to  morbid  anatomy ;  they  are  not  inappropri- 
ate to  pathology,  "What  are  called  idiosyncrasies  are  unusual 
peculiarities  of  an  individual  system,  in  consequence  of  which 
it  is  affected  in  a  different  manner  by  some  influences  to  that 
which  is  commonly  experienced.  Thus  some  persons  are 
attacked  by  asthma  or  bronchitis  on  inhaling  the  odour  of 
hay  ;  some  are  almost  poisoned  by  taking  the  smallest  dose  of 
a  mercurial  One  at  least  has  been  mentioned  (by  Dr.  Prout) 
who  could  not  eat  mutton  in  any  form  without  being  attacked 
by  violent  vomiting  and  diarrhea.  In  such  persons  the  quali- 
ties and  endowDieuts  of  one  or  more  organs  must  be  essentially 
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different  to  those  of  the  same  parts  in  the  vast  majority  of 
mankind.  Yet  there  is  not  the  least  reason  for  supposing 
that,  by  any  scrutiny,  we  could  detect  any  structiu-al  differ- 
ence, and  they  must,  therefore,  be  deemed  instances  of  aber- 
ring  function. 

One  remarkable  instance  it  seems  worth  while  to  adduce 
here,  which  affords  an  excellent  illustration  of  the  connexion 
that  may  obtain  between  disordered  function  and  alteration  of 
structure.  The  Graafian  vesicle  in  the  ovary,  instinct  with  a 
wonderful  capacity  of  life,  which  only  needs  its  appropriate 
stimulus  to  rouse  it  into  that  activity  which  issues  in  the  pro- 
duction of  another  being,  not  unfrequently,  as  if  affected  by 
some  strange  and  unnatural  stimulus,  proceeds  to  develop  itself 
into  a  huge  anomalous  growth,  utterly  imperfect,  and  unlike 
what,  under  normal  conditions,  it  should  have  produced,  and 
yet  exhibiting  some  traces  such  as  are  found  in  no  other  growth 
of  its  original  destiny,  by  the  formation  of  several  of  the  natural 
tissues,  skin,  teeth,  hair,  nay,  even  brain,  &c.  Here  it  seems 
impossible  to  recognize  any  other  cause  of  the  organic  alter- 
ation beside  the  perversion  or  aberrance  of  a  natural  function 
or  endowment.  The  term  Diathesis  is  ap)plied  to  a  certain 
condition  of  the  general  system  often  inherited,  which  renders 
it  especially  liable  to  some  particular  form  of  disease  ;  thus  we 
speak  of  the  scrofulous  or  tubercular  diathesis,  of  the  gouty 
diathesis,  and  so  on.  If  the  diathesis  or  predisposition  be 
strong,  a  slight  exciting  cause  will  be  sufficient  to  induce  the 
malady ;  if  it  be  absent,  no  exciting  cause  may  produce  any 
effect.  A  diathesis  may,  therefore,  be  considered  as  a  kind  of 
special  weakness.  Degeneration  of  a  part  or  tissue  implies 
generally  its  slow  and  gradual  conversion  into  some  lower 
kind  of  structure  less  fitted  for  the  purpose  it  has  to  fidfil,  as 
when  cartilage  is  converted  into  a  kind  of  fibrous  tissue  ;  or  it 
may  imply  the  atrophy  and  destruction  of  a  part,  as  of  the 
cortical  structure  of  the  kidney  in  Bright' s  disease.  It  is  to 
be  regarded  in  some  measure  as  a  local  infirmity.— As  in  part 
a  corollary  and  conclusion  to  the  above  remarks,  I  would  sub- 
join the  following  great  practical  truth  which  daily  experience 
presses  on  our  attention,  viz.,  that  on  the  one  hand  there  is  a 
sound  and  healthy  systemic  life,  of  which  all  the  organs  are 
or  ought  to  be  possessed,  and  that,  on  the  other  hand,  there 
often  comes  in  its  stead,  either  generally  or  locally,  an  un- 
sound and  unhealthy  life,  which  leads  to  perverted  morbid 
action,  or  to  actual  decay.  The  one  is  the  "vis  reparatrix," 
or  "  conservatrix  Naturaj,"  withstanding  and  repelling  morbid 
influences,  sending  a  tide  of  life  and  vigour  through  the  frame, 
striving  to  compensate  for  a  casual  loss  or  damage  inflicted, 
and  only  sinking  at  last  in  the  tranquil  decline  of  a  green  old 
age.     The  other  is  that  deathward  taint,  infectmg  and  debili- 


b  GENERAL  OBSERVATIONS. 

tating  the  even  youthful  system,  openmg  wide  the  avenues  to 
every  casual  morbid  influence,  increasing  the  power  of  every 
disease,  and  decreasing  the  capacity  of  resistance  to  it ;  and  in 
fine,  either  embittering  the  years  of  a  lingering  existence,  or 
cutting  the  span  of  life  prematurely  short.  Well  does  the 
physician  know  and  recognize  in  his  patient  the  two  states, 
different  as  the  varieties  of  the  latter  may  be.  In  the  former 
he  confidently  anticipates  a  successful  result,  in  the  latter,  he 
prepares  himself  for  a  doubtful,  difiiciilt,  perhaps  only  defensive 
warfare. 

It  was  formerly  a  much  debated  question,  whether  diseases 
had  their  principal  seat  in  the  fluids  or  solids  of  the  body  ;  and 
each  of  the  two  opposed  theories  has  at  times  been  dominant. 
At  the  present  day  we  marvel  how  men  could  have  adopted 
exclusively  one  view  or  the  other,  and  refused  to  allow  to  each 
their  share  in  the  production  of  morbid  phenomena.  There 
can  be  no  question,  from  known  physical  laws,  that  the  blood 
must,  in  very  many  cases,  be  the  first  recipient  of  aeriform 
noxious  matters,  of  all  such  miasmata  as  those  of  typhus, 
scarlatina,  &c.  The  instant  that  these  are  dra\^^l  with  the  air 
into  the  lungs  they  pass  into  the  blood ;  for  it  is  impossible 
that  the  gases  contained  in  the  blood  shall  not,  according  to 
the  law  of  heterogeneous  attraction,  be  exchanged  in  part  for 
those  which  are  diffused  in  the  air-cells  and  cavities  of  the 
lungs.  As  little  doubt  can  there  be  that  the  blood,  as  it  is  the 
first  to  receive,  so  it  is  also  the  first  to  be  modified  and  altered 
from  its  healthy  composition  by  the  inhaled  miasm.  In  the 
great  class  of  inflammations,  the  affection  of  the  tissue  and  of 
the  blood  mvist  jDroceed  pari  jmssu ;  so  intimately  is  the  blood 
concerned  in  every  stage  of  the  process,  that  it  may  almost  be 
said  both  blood  and  tissue  are  alike  the  seat  of  the  disease  ; 
but  the  latter  manifestly  has  the  initiative.  Rheumatic  and 
gouty  mflammations  must,  however,  be  excepted,  in  Avhich 
the  blood  is  certainly  the  primary  seat  of  morbid  alteration; 
Scrofulous  disease,  in  all  probability,  commences  in  the  blood, 
and  produces  in  it  a  change,  of  the  nature  of  which  we  are 
ignorant,  but  which  issues  in  the  deposit  of  a  peculiar  matter 
in  various  localities.  In  diseases  arising  from  excess  in  eating 
and  drinking,  or  from  unwholesome  aliment,  the  blood  in  some 
cases,  and  the  alimentary  canal  in  others,  may  be  primarily 
affected.  When  we  consider  what  the  processes  of  nutrition 
and  secretion  imply,  how  the  blood  is  a  vast  laboratory,  in 
which  some  secretions  are  actually  prepared,  and  the  materials 
of  others  ;  how  it  conveys  to  each  part  the  nutriment  that  is 
appropriate  co  it,  and  receives  back  in  return  principles  more 
or  less  effete  ;  how  continually  it  is  receiving  supplies  of  new 
matter  from  without,  and  undergoing  depuration  by  various  ap- 
pointed emunctories  ;  in  short,  if  we  consider  how  thoroughly 
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the  different  solid  and  fluid  parts  of  the  frame  are  correlated, 
and  mutually  dependent,  we  shall  perceive  most  clearly  that 
it  is  far  more  important  to  be  fully  aware  of  the  extreme 
liability,  nay,  necessity,  of  the  solids  to  be  affected  by  the 
fluids,  and  the  fluids  by  the  solids,  and  that  thus  the  disorder 
of  one  part  may  be  the  exponent  of  the  error  of  another,  than 
to  attempt  an  almost  impossible  definition  of  the  exact  origin 
and  site  of  a  disease. 

FUNCTIONAL  DERANGEMENT. 

We  now  proceed  to  consider  the  morbid  alterations  which 
are  observed  in  some  of  the  great  functions  or  endowments 
belonging  to  some  of  the  most  important  tissues  of  the  animal 
frame.  These  have  been  termed  by  Dr.  Williams  Primary 
Elements  of  Disease  ;  and  it  seems  especially  desirable  to  ob- 
tain as  exact  an  acquaintance  with  them  as  is  possible,  because 
in  these  instances  morbid  action  presents  itself  in  its  simplest 
and  least  complicated  form.  In  almost  all  diseases  two  or 
more  of  these  are  variously  combined,  and  success  in  treat- 
ment depends  very  much  on  the  due  appreciation  of  the  several 
existing  elements  in  each  case,  and  of  the  degree  in  which  one 
or  other  predominates.  In  a  common  case  of  irritative  dys- 
pepsia, for  instance,  the  sensibility  of  the  nerves,  the  tonicity 
of  the  vessels,  and  the  secreting  action  of  the  follicles,  are  all 
variously  affected,  and  all  re-act  upon  and  aggravate  each 
other.  The  judicious  practitioner  will  bear  in  mmd  the  exist- 
ence of  all,  and  will  endeavour  to  apportion  his  remedies 
according  to  the  predominance  of  one  or  other. 

We  shall  mention  first  disordered  states  of  Contractility,  in- 
cluding under  this  head  the  modification  of  it  termed  Tonicity. 
This  is  the  property  of  muscular  fibre,  both  of  the  striped  and 
unstriped  varieties,  though  it  is  manifested  differently  in  them. 
The  contraction  of  the  former  immediately  takes  place  on  the 
application  of  a  stimulus,  and  soon  subsides  ;  that  of  the  latter 
comes  on  more  gradually,  and  is  of  longer  endurance.  It  has 
been  supposed  by  some  that  the  power  or  quality  was  not 
resident  in  the  contractile  tissue,  but  in  the  spinal  cord,  from 
which  it  was  conveyed  by  the  nerves  to  the  muscles  ;  but  this 
view  seems  quite  contradicted  by  observation  and  by  analogy. 
It  is,  however,  perfectly  true  that  contractility  is  almost 
always  called  into  play  by  the  instrumentality  of  the  nervous 
system,  and  that  most  of  its  apparent  disorders  have  really 
their  seat  in  the  nervous  system.  Still  we  believe  that  there 
are  disordered  conditions  of  contractility  itself,  though  these 
may  sometimes  have  been  originally  produced  by  disordered 
innervation.  The  principal  one  of  these  is  a  condition  which 
may  be  termed  unnatural  mobility.  The  tissue  is  so  irritable 
that  it  is  thrown  into  action  on  the  least  stimulus,  or  even 
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seems  almost  to  contract  -without  a  stimulus.  At  the  same 
time  the  contraction  is  often  feeble  and  imperfect,  hurried  and 
irregular.  It  reminds  one  forcibly  of  the  mental  condition  of 
an  anxious,  restless,  incapable  person.  This  unnatural  mo- 
bility is  often  observed  in  the  hearts  of  anoemic  patients, 
sometimes  in  those  of  persons  who  have  undergone  severe 
exertion  -without  proper  previous  training.  It  is  also  exem- 
plified in  the  irritable  bladder,  -\vhich  wUl  not  contain  the  least 
quantity  of  urme,  in  that  state  of  the  intestinal  canal  -which 
gives  rise  to  -what  is  called  lientery,  and  in  some  conditions  of 
the  stomach,  where  every  particle  of  food  or  liquid  that  is 
taken  is  immediately  rejected.  It  seems  doubtful  whether 
contractility  is  ever  so  exaggerated  as  to  amount  to  a  morbid 
state,  that  is  to  say,  contractility  regarded  in  its  power  of 
action,  not  merely  in  its  readiness  of  being  excited.  We 
might  have  feared  that  when  muscles  became  enlarged,  and 
their  vigour  increased  by  frequent  exercise,  the  osseous  levers 
which  they  move,  and  which  give  them  attachment,  might 
have  proved  inadequate  to  resist  the  increased  strain  ;  but  ex- 
perience shows  us  the  beautiful  adaptation  which  provides 
that,  as  the  muscle  hypertrophies  and  its  force  increases,  the 
bone  also  enlarges  and  strengthens  in  an  equal  ratio.  It  may 
be  that  in  some  cases  of  spasm  or  cramp  the  contractility  itself 
of  the  part  is  excessive,  and  that  it  is  not  only  the  nervous 
system  that  is  at  fault. 

Instances  on  the  other  hand  are  numerous  in  which  con- 
tractility is  defective.  The  weakness  which  we  feel  on  first 
leaving  a  sick  bed,  when  we  can  scarcely  raise  our  limbs,  de- 
pends on  defective  contractility  of  the  muscles,  occasioned  by 
long  disuse.  The  same  may  be  the  result  of  paralysis,  of 
rheumatic  inflammation,  of  the  poisonous  action  of  lead,  of 
tobacco,  sulphuretted  hydrogen,  &c.  Impaired  contractility 
is  a  very  frequent  cause  of  habitual  constipation,  which  may 
then  be  best  treated,  as  in  a  case  recently  under  our  care,  by 
tonics.  The  failure  of  repeated  purgatives  in  this  instance 
also  exemplifies  the  truth,  that,  after  violent  excitement,  con- 
tractility loses  still  more  its  energy,  and  is  still  more  difficult 
to  be  called  forth.  The  failure  of  contractile  power  in  many 
cases,  but  certainly  not  in  all,  is  connected  with  an  actual 
change  in  the  structure  of  the  fibre.  Of  course,  if  this  has 
degenerated,  it  cannot  discharge  its  function  properly,  but  in 
other  cases  the  failure  of  the  fmiction  probably  precedes  the 
degeneration. 

Tonicity  is  observed  in  the  striped  muscular  fibre,  as  well  as 
in  all  the  varieties  of  the  organic  ;  it  is  what  Mr.  Bowman  has 
denominated  Passive,  in  opposition  to  Active  contractility ; 
the  latter  being  the  response  of  a  fibre  to  a  stimulus,  the 
former  a  constant  state  of  tension,  or  approximation  of  all  the 
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points  of  the  fibre  throughout  its  length.  There  is  no  real 
difference  between  tonicity  and  passive  contractility,  yet  it 
may  be  stated  that  the  former  designation  is  most  applicable 
to  "the  contractilit}^  which  is  manifested  by  the  coats  of  the 
blood-vessels,  and  the  skin.  Heat  and  colcl  are  the  influences 
•which  have  most  effect  upon  tonicity,  the  former  producing 
marked  relaxation,  the  latter  contraction  of  the  tissues  which 
possess  it.  The  possession  of  this  property,  by  the  blood- 
vessels is  of  the  very  greatest  importance ;  it  is  intimately 
concerned  in  many  morbid  phenomena,  and  notably  in  those 
of  inflammation.  When  we  place  our  finger  on  a  small,  hard, 
wiry-feeling  pulse,  such  as  exists  in  the  outset  of  peritonitis, 
and  other  membranous  inflammations,  we  recognize  a  con- 
dition of  the  artery  in  which  its  coats  are  tensely  contracted 
on  the  stream  of  blood  passing  through  it,  and  form  such  a 
fii-ni  cylinder  as  not  to  yield  to  the  pressure  of  the  finger. 
Here  tonicity  is  in  excess.  The  rigid  state  of  the  walls  of  the 
arteries  prevents  their  yielding  to  the  distensive  force  of  the 
wave  of  blood  thrown  in  by  each  contraction  of  the  heart,  and 
hence  there  is  not  the  usvial  interval  between  the  impulse  at 
the  chest  and  the  pulse  in  the  limbs.  In  persons  of  a  san- 
guine temperament,  tonicity  is  probably  in  every  part  some- 
what excessive,  the  mviscles  are  more  rigid,  and  the  pulse 
more  firm,  than  is  consistent  with  the  most  perfect  health ; 
while  in  persons  of  a  lymphatic  temperament  the  same  quality 
is  deficient  in  a  corresponding  degree.  When  tonicity  is 
naturally  somewhat  excessive,  a  cold,  dry  atmosphere,  or  an 
easterly  wind,  may  cause  considerable  discomfort  and  disturb- 
ance of  the  system.  The  superficial  vessels  and  the  integu- 
ments are  so  constringed,  that  the  blood  is  repelled  inwards  in 
undue  quantity,  and  the  exhaling  function  of  the  skin  ma- 
terially interfered  with.  On  the  contrary,  where  tonicity  is 
naturally  defective,  the  very  same  influences  may  be  of  decided 
benefit.  A  case  has  come  within  the  knowledge  of  the  writer, 
in  which  the  tonicity  of  the  cerebral  vessels  became  greatly 
impaired  in  consequence  of  enfeebled  health,  and  much  mental 
strain.  To  such  an  extent  had  this  proceeded,  that  sleep  was 
very  much  disturbed,  and  rest  prevented  ;  as  immediately  on 
lying  down,  blood  was  transmitted  in  undvie  quantity  to  the 
brain,  unrestrained  by  the  toneless  vessels,  which  were  felt 
pulsating  violently.  The  relief  experienced  in  this  case  on 
the  setting  in  of  cold  weather  was  most  marked,  and  was 
clearly  produced  by  the  diminished  temperature  having 
aroused  the  tonicity  of  the  weakened  vessels.  That  distress- 
ing affection  which  not  remotely  simulates  aneurism,  an  atonic 
condition  of  the  abdominal  aorta,  is  another  instance  of  the 
same  kind.  It  is  clear  that  an  atonic  state  of  the  vessels  must 
predispose  extremely  to  local  congestions,  which  may  often 
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advance  to  asthenic  inflammations ;  it  must  also  be  a  frequent 
cause  of  a  varicose  state  of  the  veins.  In  those  alarming,  but 
happily  rare  cases,  where  the  slightest  wound  occasions  con- 
siderable hemorrhage,  which  can  scarcely  be  restrained,  it 
seems  most  probable  that  the  tonicity  of  the  vessels  is  chiefly 
in  fault,  that  they  do  not  contract  as  they  should  when  cut 
across,  and  thus  close  the  bleeding  orifices.  The  effect  of  cold 
in  restraining  hemorrhage,  and  of  heat  in  promoting  it,  is 
matter  of  common  observation,  and  is  of  course  produced  by 
their  action  on  the  coats  of  the  vessels.  The  state  of  the  pulse 
is  an  excellent  indication  of  defective,  as  it  is  of  increased 
tonicity  ;  the  soft,  yielding,  large  vessel  has  evidently  its  coats 
in  a  state  of  relaxation,  and  the  wave  of  blood  m  it  is  not  felt 
till  some  space  after  the  impulse  at  the  chest.  Nervous  influ- 
ence is  evidently  capable  of  arousing  or  depressing  tonicity ; 
but  it  is  equally  clear  that  the  quality  itself  exists  in  very 
various  degrees.  The  loss  of  tonicity  in  the  vessels  leading  to 
an  inflamed  part,  we  shall  hereafter  see  to  be  an  important 
circumstance  in  the  process  of  inflammation. 

From  the  examination  of  that  great  system  which  is  the 
seat  of  contractile  power,  we  proceed  to  that  which  is  the 
seat  of  nervous  power  ;  and  we  shall  first  consider  its  dis- 
orders with  regard  to  its  faculty  of  receiving  impressions  and 
converting  them  into  sensations.  This  power  is  termed  Sen- 
sibility ;  it  may  be  morbidly  increased,  or  diminished,  or  per- 
verted ;  and  these  alterations  may  be  either  general  or  local. 
When  sensibility  is  generally  excessive,  the  indications  of  it 
are  so  plain,  that  it  is  almost  needless  to  enumerate  them. 
The  suiFerer  may  be  compared  to  a  sensitive  plant — shrinking 
from  every  touch.  Every  pain  or  ache  seems  prodigiously 
magnified  in  intensity,  and  is  described  in  hyperbolic  lan- 
guage. The  important  points  to  bear  in  mind  in  dealing  with 
such  cases  are— (]),  that  real  disease  may  co-exist  with  this 
hyper- sensitiveness,  and  that  we  must  not,  therefore,  too  has- 
tily ascribe  all  "to  the  nerves  ;"  and  (2),  that  if  such  real 
disease  do  exist,  some  of  its  symptoms  will  probably  be  greatly 
intensified  to  the  patient's  sensations,  so  that  Ave  might  easily 
be  led  to  think  the  disease  more  serious  than  it  really  is.  The 
condition  now  mentioned  is  essentially  chronic  ;  and  is  to  be 
distinguished  from  that  state  which  exists  in  cases  of  inflam- 
mation of  the  brain,  or  determination  of  blood  thither,  or  an 
irritation  of  the  organ  from  any  cause.  In  these  there  is  also 
intolerance  of  light  and  sound,  and  any  jar  or  movement  is 
painful.  This  condition,  however,  is  never  of  long  continuance, 
and  is  often  succeeded  by  an  opposite  state,  and  is  evidently 
dependent  upon  inflammatory  excitement.  Delirium  tremens 
is  not  properly  an  instance  of  increased  general  sensibility,  as 
it  does  not  appear  that  the  nerves  are  concerned  in  exciting 
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the  disorder  of  the  sensorium.  It  seems,  however,  so  far  to 
belong  to  the  morbid  state  we  are  now  considering,  in  that  it 
consists,  certainly  to  a  great  degree,  of  an  unduly  excited  state 
of  the  sensorial  centre,  the  excitement,  however,  being  depend- 
ent rather  on  immaterial  than  on  physical  impressions.  The 
known  exciting  causes  of  delirium  tremens  are  also  just  those 
Avhich  are  likely  to  produce  excessive  sensibility ;  they  are 
such  as  irritate  and  excite  the  nervous  system  for  a  length  of 
time,  succeeded  by  such  as  occasion  general  debility.  This 
affection,  therefore,  ^yiih.  its  occasional  tendency  towards  in- 
flammatory excitement  which  it  sometimes  presents,  seems 
to  hold  an  intermediate  place  between  the  common  chronic 
habitual  hyperoesthesia,  and  that  excessive  intensity  of  the 
function  which  is  seen  in  phrenitis,  &c.  Sensibility  may  be 
increased  locally — a  part  may  be  so  tender  as  to  be  almost 
unable  to  bear  the  lightest  contact.  This  depends  sometimes 
on  an  inflammatory  condition  of  the  part,  sometimes  on  a  sim- 
ply altered  state  of  its  innervation.  The  illustrations  of  the 
first  are  of  constant  occurrence ;  those  of  the  second  are 
furnished  by  the  instances  of  what  is  called  irritable  breast, 
testicle,  or  uterus.  The  intolerance  of  light,  which  is  so 
marked  a  featiu-e  of  scrofulous  ophthalmia,  shows  a  condition 
of  the  retina  which  must  be  regarded  as  one  of  hyperoes- 
thesia, not  dependent  on  inflammatory  action.  It  is  A'ery 
remarkable  that  the  internal  organs,  which,  in  their  .healthy 
life,  are  devoid  of  common  sensibility,  should,  when  affected 
by  disease,  become  so  acutely  sensitive.  Who  knows  aught 
of  what  is  going  on  in  his  stomach,  while  it  is  digesting 
healthfully  ?  or  how  his  goll  bladder  or  intestines  or  ureters 
are  acting  on,  and  transmitting  their  contents  ?  But  let  dis- 
ease arise  in  these  parts,  and  then  their  actions  become  at- 
tended with  pain,  sometimes  so  severe  that  the  like  is  seldom 
experienced.  We  are  able,  in  some  measure,  to  account  for 
the  fact,  by  remembering  that  the  sympathetic  nerves,  which 
supply  the  intestines,  &c.,  contain  numerous  cerebro-spinal 
fibres,  and  also  that  the  nerves,  in  their  course,  pass  through 
numerous  ganglia,  which  probably  serve,  under  ordinary  cir- 
cumstances, as  centres  of  nervous  influence,  beyond  which  the 
impressions  are  not  conveyed.  Diminished  sensibility  is  not 
unfrequently  observed  as  the  result  of  stupor,  or  coma,  in 
Avhatever  way  induced.  It  is  necessarily  consequent  on  divi- 
sion of  the  spinal  cord,  in  all  parts  supplied  with  nerves  below 
the  seat  of  the  lesion  ;  and  it  often  occurs  partially  in  apoplec- 
tic or  paralytic  attacks.  In  these,  however,  it  is  rarely  so 
complete  or  so  persistent  as  the  loss  of  motion.  The  retina 
not  tuafrequently  loses  its  sensibility,  either  for  a  time  or  per- 
manently, without  exhibiting  any  trace  of  disorganization ; 
and  there  are  analogous  instances  in  which  deafiress,  more  or 
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less  complete,  results  from  paralysis  of  the  auditory  nerve. 
The  application  of  cold  is  a  powerful  means  of  diminishing 
sensibility.  Of  this  we  have  a  familiar  instance  in  the  numbed 
condition  of  the  fingers  which  is  so  frequent  in  cold  weather. 
In  this  instance,  the  nerves  lose  their  sensibility,  in  conse- 
quence of  their  being  deprived  of  their  usual  supply  of  blood  ; 
the  part  is  anoemic,  as  well  as  numb  ;  and  this  arrest  of  the 
circulation  again  depends  on  the  action  of  cold  upon  the  toni- 
city of  the  arteries,  which  become  so  contracted  that  they  no 
longer  transmit  a  free  current  of  blood.  Here  we  have  a  good 
illustration  of  the  dependence  of  the  several  parts  and  func- 
tions one  upon  another.  It  is,  however,  most  probable,  or 
almost  certain,  that  cold  directly  tends  to  diminish  sensibility, 
by  its  action  upon  the  nerves  themselves.  We  have  constant 
opportunities  of  observing  how  confinement  to  warm  rooms 
tends  to  induce  a  state  of  generally  increased  sensibility  ;  and 
how  this  condition  is  corrected  and  removed  by  a  free  ex- 
posure to  the  inclemencies  of  the  weather.  Sensibility  may 
be  perverted  in  many  various  ways.  Persons  suffering  under 
cerebral  affections,  either  functional  or  organic,  experience 
sometimes  peculiar  sensations  in  different  parts  of  their  bodies. 
These  may  resemble  the  crawling  of  insects  over  the  surface 
(formiation),  pricking  with  pins  and  needles,  tingling,  &c. 
Pruritus,  and  all  the  varieties  of  itching,  must  generally  be 
referred  to  a  peculiar  alteration  of  sensibility  in  the  nerves, 
distinct  from  that  which  is  produced  in  them  by  common  in- 
flammation. In  the  severest  forms  of  this  affection,  no  inflam- 
mation at  all  is  present.  It  is  interesting  to  observe  that 
itching  may  be  dependent  simply  on  a  disordered  crasis  of  the 
blood,  or  the  presence  of  some  unnatural  element  in  this  fluid. 
Thus  in  jaundice  this  symptom  is  frequently  obser\-ed,  and  is 
doubtless  occasioned  by  some  biliary  constituent  being  ab- 
sorbed from  the  liver,  and  carried  along  with  the  blood.  Pain 
seems  to  be  properly  included  also  under  the  head  of  per- 
verted sensibility,  as  it  is  certainly  something  more  than 
simply  exaltation  of  this  endowment.  On  this  ground  we 
may  refer  to  neuralgia,  and  especially  to  the  affection  called 
tic  douleureux,  as  affording  the  extremest  instance  of  per- 
verted and  also  exalted  sensibility.  The  affected  part  may  be 
sometimes  the  peripheral ;  more  often,  probably,  the  central. 
However,  in  neither  case  does  there  appear  to  be  any  altera- 
tion of  structure  that  could  account  for  the  disease.*  This 
instance,  and  that  of  pruritus,  are  especially  worthy  of  notice. 
They  seem  to  afford  us  strongly-marked  examples  of  extreme 
disturbance  of  a  single  function,  without  any  complications, 
and  unattended  by  any  discoverable  lesion  of  structure.     An- 

*  Dr.  T^onibersr.  however,  has  given  the  details  of  a  case  in  which  the  most 
severe  facial  neuralgia  was  caused  hy  disease  of  tlie  origiu  of  tiie  lifih  pair. 
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other  circumstance  worthy  of  remark,  with  respect  to  altered 
sensibility,  is  that  the  symptom  does  not  always  manifest  itself 
in  the  part  which  is  the  seat  of  irritation,  but  in  some  other, 
at  a  distance.  Thus  severe  headache  is  occasioned  in  some 
persons  by  taking  some  article  of  food  which  offends  the 
stomach.  Pain  in  the  knee  is  a  well-known  symptom  of  dis- 
ease of  the  hip  joint ;  and  pain  at  the  exti'emity  of  the  penis, 
of  a  stone  in  the  bladder.  No  satisfactory  explanation  of  this 
fact  has  yet  been  given  ;  but  it  seems  most  probable  that  the 
impression  transmitted  to  the  centre,  there  affects,  in  some 
unknown  way,  the  contiguous  extremity  of  the  nerve  of  the 
part  to  which  the  sensation  is  referred. 

Another  function  of  the  nervous  system,  of  its  central  organ, 
is  that  of  Voluntary  motion,  and  this  also  is  subject  to  morbid 
alteration.  In  mania  and  delirium  the  power  is  sometimes 
extraordinarily  intensified,  so  that  a  naturally  weak  person 
may  resist  the  force  of  several  strong  men.  Great  mental 
energy  and  powerful  emotions  also  increase  the  power  to  a 
great  degree.  The  brain  in  such  conditions  may  be  compared 
to  a  highly  charged  and  constantly  acting  electric  battery. 
On  the  otlier  hand,  debilitating  and  depressing  causes,  conges- 
tion, narcotism,  or  stupor,  impau'  the  voluntary  power,  as  also 
siidden  alarm,  or  great  anxiety.  To  speak  of  the  paralyzing 
effect  of  terror  is  scarcely  a  metaphor.  Instances  of  perversion 
of  this  faculty  are  found  in  various  strange  affections,  more 
or  less  allied  to  hysteria,  such  as  the  tarantula  dance,  certain 
religious  ecstasies,  and  the  cataleptic  state.  Partial  defect  of 
voluntary  power  is  very  commonly  observed  as  the  result  of 
interruption  of  the  transmission  of  nervous  influence  to  the 
part.  Thus,  if  the  dynamic  mechanism  of  the  centre  be 
damaged  by  apoplexy,  or  the  texture  of  the  cord  be  destroyed, 
or  a  nerve  subjected  to  atrophic  pressure,  paralysis  more  or 
less  complete  of  the  part  mvist  take  place.  But  there  are 
certain  cases  in  which  there  is  no  reason  to  imagine  that  any 
disease  of  the  nervous  system  exists,  yet  affected  with  more 
or  less  complete  paralysis  of  some  part.  To  such  tlie  term 
hysterial  paralysis  is  applied  ;  tliey  are  rather  diseases  of  the 
mind  or  emotions  than  of  any  part  of  the  bodily  frame.  It  is 
very  important  to  be  aware  of  the  existence  of  such  diseased 
states,  both  for  the  sake  of  avoidiiig  errors  in  treatment,  and 
also  that  we  may  estimate  aright  the  wonderful  influence 
which  our  immaterial  is  capable  of  exerting  upon  our  material 
organism. 

That  property  of  the  spinal  cord  and  its  prolongation  up- 
wards within  the  cranium,  by  virtue  of  wliich  an  impression 
commimicated  from  an  internal  or  external  surface  occasions 
a  motor  impulse  to  be  conveyed  outwards  along  corresponding 
nerves  wliich  are  distributed  to  certain  muscles,  is  liable  to  be 
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morbidly  affected,  and  thus  to  become  the  cause  of  some  of 
our  gravest  and  most  fearful  maladies.  The  conception  we 
have  to  form  of  this  power  is  the  following  : — The  gray  mat- 
ter contained  in  the  spinal  cord,  medulla  oblongata,  and  asso- 
ciated cranial  gangliform  masses,  constitutes  a  great  system, 
which  Dr.  Marshall  Hall  terms  the  true  spinal,  as  distin- 
guished from  the  cerebral,  the  latter  consistmg  especially  of 
the  hemispherical  ganglia.  Now  whereas  voluntary  motion 
is  produced  by  the  will  operating  a  certain  change  in  the  gray 
matter  of  the  hemispheres,  which  change  communicates  an 
impulse  to  the  interwoven  nervous  filaments,  to  be  conveyed 
by  them  to  the  point  of  origin  of  the  nerve  to  be  affected,  and 
so  along  this  to  the  muscles,  the  mode  in  which  reflex  action 
takes  place  is  different.  A  change,  generatmg  an  impulse, 
is  also  produced  in  the  gray  matter  ;  but  it  is  not  in  the  gray 
matter  of  the  hemispheres,  but  in  that  of  some  part  of  the 
spmal  centre  ;  and  the  excitor  of  the  change  is  not  the  imma- 
terial mind,  but  a  physical  change  in  some  centripetal  nerve, 
induced  by  some  stimulus  applied  to  its  extremity,  and  pro- 
pagated along  it  to  the  point  where  it  is  implanted  in  the 
djaiamic  centre.  The  motor  impulse  thus  excited  may  affect 
some  adjacent  muscular  nerve,  or  be  communicated  to  others 
implanted  in  some  other  part  of  the  spinal  centre.  The  use 
of  this  power  is  clearly  for  the  constant  maintenance  of  certain 
muscular  actions,  necessary  to  life,  and  the  protection  of  un- 
portant  parts,  which  could  not  have  been  left  to  the  uncertain 
agency  of  volition.  In  a  certain  part  of  this  centre,  that 
termed  the  mesocephale,  emotional  impulses  appear  to  be  par- 
ticularly resident,  and  to  be  called  forth  by  the  nerves  herein 
implanted.  In  the  natural  condition,  scarce  a  single  reflex 
act  takes  place  that  is  not  attended  with  sensation.  The  same 
impression  that  determines  the  movement,  takes  effect  also  as 
a  sensation  ;  but  if  the  commtmication  with  the  hemispheres 
be  cut  off,  or  consciousness  be  suspended,  the  reflex  actions 
take  place  quite  independent  of  sensation.  So  also  the  wdl 
has  power  over  many  of  the  muscles,  which  are  under  the 
sway  of  reflex  action  ;  but  if  volition  be  cut  off,  the  actions 
are  still  carried  on,  nay,  they  cannot  be  prevented,  by  any 
exercise  of  the  will.  Reflex  action  may  thus  be  regarded  as 
an  "  imperium  in  imperio,"  and  as  absolutely  dominant  within 
its  own  territory.  To  the  power  of  re-acting  upon  motor 
nerves — i.  e.  of  generatmg  an  impulse  within  itself,  on  the 
reception  of  a  centrifugal  impression,  which  resides  in  the 
spmal  dynamic  matter — Dr.  Todd  has  given  the  name  of 
polarity.  The  term  is  an  expressive  and  convenient  one,  and 
we  shall  adopt  it.  Now  this  power  is  capable  of  being  enor- 
mously increased,  both  as  regards  its  susceptibility  of  being 
aroused  by  stimuli,  and  also  as  to  the  extent  in  which  it  is 
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exerted,  and  the  potency  of  its  action.  Under  ordinary  cir- 
cumstances the  voluntary  muscles  are,  speaking  generally, 
exempt  from  its  influence ;  but  in  some  diseases  they  are  so 
overmastered  and  controlled  by  it,  that  the  will  is  almost 
powerless  over  them.  At  the  same  time  the  polar  suscep- 
tibility is  so  greatly  increased,  that  everything,  even  a  breath 
of  ah-,  operates  as  a  stimulus,  and  the  dynamic  matter,  like  a 
powerful  battery,  discharges  its  impulses  with  terrible  force 
through  the  motor  nerves  upon  the  muscles.  Tliis  condition 
of  the  spinal  centre  can  be  produced  artificially  by  the  admi- 
nistration of  certain  poisons,  especially  strychnine,  which 
seems,  indeed,  when  given  in  a  sufhciently  large  dose,  to  exalt 
the  polarity  immediately  on  its  reaching  the  cord.  In  Mr. 
Blake's  experiments,  twelve  or  sixteen  seconds  only  elapsed 
from  the  time  when  the  poison  was  injected  into  a  vein,  until 
convulsions  commenced,  the  proof  of  the  cord  having  been 
already  affected.  This  fact,  as  well  as  the  results  of  Dr. 
Todd's  examinations  of  the  spinal  cords  of  animals  who  died 
from  the  effects  of  strychnine,  show  conclusively  that  inflam- 
mation has  no  share  in  the  production  of  the  phenomena,  and 
that  the  essence  of  the  malady  is  purely  an  unnatural  exalta- 
tion of  the  normal  polarity.  Tetanus,  whether  idiopathic  or 
traumatic,  is  precisely  identical  with  the  condition  induced 
by  strychnine,  and,  like  it,  proves  fatal,  either  by  utter  gene- 
ral exhaustion,  or  by  unrelaxing  contraction  of  the  respiratory 
muscles,  and  consequent  suffocation.  Chorea  is  an  analogous 
state,  in  which  volition  and  the  spinal  polarity  seem  to  main- 
tain a  doubtful  contest  for  dominion  over  the  muscles,  which 
are  usually  subject  to  the  will.  Hysterical  convulsions  are 
often  dependent  on  some  cause  of  irritation  in  the  intestines. 
The  impressions  conveyed  from  hence  excite  the  unduly  sus- 
ceptible emotional  centre  ;  and  while  they  produce  the  pecu- 
liar psychical  phenomena,  are  also  reflected  upon  the  muscles 
in  impulses  to  convulsive  action.  In  eccentric  epilepsy,  the 
mode  of  causation  of  the  attacks  is  essentially  similar  ;  but  it 
is  probable  that  a  different  part  of  the  spinal  centre  is  affected. 
It  is  possible  that,  in  centric  epilepsy,  the  attacks  depend  on 
a  periodical  exaltation  of  the  polarity  of  the  centre,  in  conse- 
quence of  which,  as  m  tetanus,  the  slightest  impressions  ex- 
cite the  most  powerful  motor  impulses.  In  early  infancy, 
the  cerebral  system  has  not  acquired  that  predominance  over 
the  spmal  which  it  is  subsequently  to  attain  ;  and,  moreover, 
the  process  of  dentition,  as  well  as  the  delicacy  and  suscep- 
tibility to  disorder  of  the  intestinal  mucous  membrane,  seem 
both  to  excite  the  polarity  of  the  cord,  and  to  furnish  causes 
of  irritation,  which,  acting  on  the  excited  centre,  occasion  the 
convulsions  which  are  so  common  a  manifestation  of  nervous 
disorder  in  children.     One  very  frequent  and  important  in- 
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stance  of  this  kind  of  disorder  deserves  particular  notice.  De- 
licate and  weakly  children  not  uncommonly  are  affected  witli 
spasmodic  contraction  of  the  glottis,  more  or  less  complete. 
In  its  slighter  degrees,  this  produces  a  kind  of  crowing  sovmd, 
from  the  rush  of  ah-  passing  through  a  narrowed  oritice.  In 
its  extreme  degree,  the  glottis  is  completely  closed ;  no  air 
can  be  drawn  into  the  chest,  and  the  countenance  turns  livid. 
In  this  state  death  may  occur,  or  the  spasm  may  suddenly 
relax,  inspiration  be  effected,  and  the  imminent  peril  escaped. 
The  system,  however,  remains  in  the  same  state  of  polar  ten- 
sion, and  life  is  in  serious  danger  from  the  frequent  recurrence 
of  such  attacks,  any  one  of  which  may  prove  fatal.  How  ob- 
scure would  be  the  pathology  of  this  disease,  without  the  clear 
light  which  Dr.  Marshall  Hall's  discovery  has  shed  upon  the 
subject  !  He  points  out  how  it  originates  in  the  trifacial 
nerve  in  teething,  in  thepneumogastric  in  over  or  improperly 
fed  infants,  in  the  spinal  nerves,  in  cases  of  constipation,  in- 
testinal disorder,  or  catharsis.  These  act  through  the  medium 
of  the  spinal  centre,  frora  which  motor  impulses  are  reflected 
upon  the  inferior  laryngeal,  and,  in  some  cases,  perhaps  on  the 
intercostals  and  phi'enic  nerves  also.  It  is  worth  remarking,  that 
general  debUity,  which  increases  sensibility,  seems  also  to  fa- 
vour tlie  increase  of  polarity.  The  condition  of  grave  inflam- 
mation is  not  that  which  seems  most  to  promote  the  occur- 
rence of  reflex  phenomena.  The  cough,  in  a  case  of  jDneu- 
monia,  or  pleurisy,  is  often  not  nearly  so  distressing  as  that 
which  follows  upon  some  trifling  catarrh,  when  some  flake  of 
acrid,  irritating  mucus,  is  lodged  in  the Ibllicles  of  the  upper 
part  of  the  trachea,  or  larynx,  and  not  being  easily  detached, 
keeps  up  a  perpetual  excitement  of  the  incident  nerves,  which 
is  reflected  upon  the  motor  to  the  expiratory  muscles  in  cease- 
less impulses  to  cough.  Many  other  instances  might  be  re- 
ferred to,  but  enough  has  been  said  to  show  that  the  idea  of 
polarity  and  its  disorders  should  never  be  absent  from  the 
mind  of  the  rational  physician.  Instances  of  defective  polar- 
ity are  not  unfrequent,  though  less  striking  than  those  of  in- 
creased. Such  a  state  is  observed  in  some  cases  of  fever, 
where  the  blood  seems  incapable  of  maintaining  the  natural 
power  of  the  medulla,  in  consequence  of  which  the  impres- 
sions conveyed  by  the  pneumogastric  are  feebly  responded  to, 
and  require  the  occasional  assistance  of  voluntary  inspii-atory 
efforts.  Tlie  same  is  observed  in  some  diseases  afl"ecting  the 
head,  and  hence  this  peculiar  kind  of  respiration  has  been 
called  cerebi'al.  The  following  quotation,  from  Dr.  Williams' 
work,  contains  all  that  can  be  said  upon  the  subject : — "  A 
failure  of  this  function,  similar  in  kind,  but  less  in  degree,  is 
exliibited  in  all  states  of  extreme  debility,  whether  from  exces- 
sive fatigue  or  excitement,  or  fi"om  directly  depressing  and 
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sedative  influences,  as  in  adynamic  fevers.  A  person  in  this 
state  is  too  weak  to  sleep,  for  the  medulla,  partaking  of  the 
general  exhaustion,  cannot  maintain  the  respiration  without 
assistance  from  voluntary  efforts.  Hence  the  feeling  of  op- 
pression and  the  frequent  sighing,  which  banish  all  repose  ; 
or  if  sleep  do  occur,  it  is  disturbed  by  starlings  and  fearful 
dreams,  occasioned  by  the  painful  sensations  of  imperfect 
breathmg. 

Derangements  of  Nutrition  and  Secretion  certainly  con- 
stitute primary  elements  of  disease.  Of  the  former,  we  shall 
speak  particularly  when  we  describe  the  various  degenera- 
tions that  affect  the  different  organs.  The  latter  will  be 
considered  in  detail  under  the  head  of  the  several  secreting 
organs  and  their  respective  products.  We  shall  now  only 
offer  a  few  general  remarks  on  these  derangements  and  their 
effects.  Nutrition  and  secretion  are  evidently  in  great  mea- 
sure processes  of  identical  nature.  The  chief  difference  is, 
that  in  the  latter  a  considerable  part  of  the  nutrient  supply 
is  conveyed  out  of  the  organ  by  tubular  chaiuiels.  more  or 
less  altered  from  the  form  m  which  it  exuded  from  the  blood 
vessels.  The  processes  of  secretion  in  the  different  instances 
presented  by  the  system  are  not  all  exactly  alike,  the  pul- 
monary secretion,  and  the  urinary  in  part,  seem  to  pre-exist 
ready  formed  in  the  blood ;  the  biliary  and  the  gastric,  as  well 
as  the  seminal,  must  be  formed  in  their  respective  glands. 
It  seems  probable,  however,  that  in  all  cases  an  appropriate 
blastema  is  requisite  for  the  due  performance  of  the  function 
of  the  organ,  and  that  this  contams  either  the  secretion  ready 
formed,  or  principles  Avhich  are  in  course  of  change,  or  ready 
to  change  into  it.  Part  of  the  secreting  process  is,  therefore, 
accomplished  in  the  blood,  part  in  the  several  glandular 
organs ;  and  the  proportion  which  these  bear  to  each  other 
varies  in  different  instances,  and  perhaps  to  some  extent  in 
the  same.  In  nutrition  there  seems  scarce  any  reason  to 
believe  that  the  tissues  produce  an}'  very  considerable  change 
on  the  blastema  sui^plied  to  them,  the  sarcous  elements  of 
muscle  are  but  slight  modifications  of  albumen,  the  bones 
receive  phosphate  of  lime  ready  formed  in  the  blood,  the 
nervous  matter  is  chiefly  a  compound  of  oil  and  albumen,  the 
various  pigments  are  probably  modifications  of  that  of  the 
blood  globules  ;  and  even  those  which  depart  most  \\'idely 
from  the  composition  of  the  blood,  the  various  gelatine -yield- 
ing tissues,  may  fairly  be  regarded  as  having  no  very  distant 
connection  with  the  Proterne  compounds.  Now  it  is  a  point 
of  prime  importance  to  remark,  that  in  both  the  nutritive  and 
secretive  processes  the  failure  or  imperfect  performance  of  the 
function  in  any  one  instance  produces  an  injurious  effect  on 
the  circulating  blood.     For  the  nutrition  of  a  part  does  not 
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imply  merely  the  withdraA^ang  of  a  certain  amount  of  Liq. 
Sanguinis,  and  its  appropriation  to  that  part,  but  the  separa- 
tion of  a  fluid   differing  qualitativehj  more   or  less   from  the 
general  current,  in  consequence  of  which  certain  elements  are 
retained   in,  and  become,  therefore,  more   abundant  iir   the 
blood.     Now  if  the  proper  selection  of  material  does  not  take 
place  in  the  maintenance  and  repair  of  different  tissues,  it  is 
manifest  that  the  composition  of  the  blood  must  be  altered. 
Again,  nutrition  involves  the  decay  of  tissues,  and  the  re- 
absorption  into  the  blood  of  their  effete  parts  ;  from  which  it  is 
clear  that,  on  the  due  perfonnance  of  what  Dr.  Prout  calls 
secondary  destructive  assimilation,  the  healthy  condition  of 
the  blood  is  in  part  dependent.     No  doubt  there  are  physio- 
logical limits  within  which  the  nutrition  of  different  parts  may 
vary ;  but  if  these  are  exceeded,  disorder,  first  of  the  blood, 
and  subsequently  of  other  parts,  must  ensue.     It  is  difficult 
to  point  out  positive  examples  of  disease  arising  from  such 
causes,  but  it  seems  right  to  refer  to  them,  as  they  may  pro- 
bably lie  at  the  bottom  of  many  obscure  and  ill-defined  morbid 
states.      "With   respect   to  the  secretive   processes,  we   have 
familiar  instances  of  their  disorder  producing  injurious  effects 
on  the  blood,  and  through  it,  upon  other  parts.     If  the  liver 
become  sluggish  in  its  action,  and  bile  is  not  properly  ex- 
creted, the  countenance  betrays  by  its  tinge  the  unnatural 
state  of  the  blood,  and  the  loss  of  appetite  and  headache  tes- 
tify that  the  stomach  and  the  brain  are  secondarily  affected. 
If  the  texture  of  the  kidney  be  spoiled,  and  the  secretion  of 
urine  in  consequence  be  seriously  interfered  with,  the  urea  is 
retained  in  the  blood,  and  this  fluid  becomes  thus  so  altered 
in  its  composition,  that  the  red  globules  are  no  longer  properly 
developed,  and  the  patient  presents  a  sallow,  ancemic  aspect, 
while  at  the  same  time  inflammations  are  exceedingly  apt  to 
arise  in  various  parts,  owing  to  the  disordered  nutrition  in- 
duced by  the  unhealthy  blood.     If  the  secretion  of  a  gland  be 
greatly  increased,  though  of  perfectly  natural  composition  in 
itself,  this  increased  outflow  becomes  a  drain  upon  the  system, 
and  thus  a  cause  of  debUity.     Diabetes  may  be  referred  to  in 
illustration  of  this,  as,  although  an  unnatural  substance,  sugar 
is  added  to  the  urine,  yet  its  own  composition  is  not  materially 
altered.    Another  very  striking  instance  is  afforded  by  cases  of 
asthenia  lactantium,  the  continued  drain  from  the  mammary 
glands  exhausting  the  frame  and  all  the  vital  energies  in  a 
fearful  manner.     Secretions  excessive  in  quantit)',  and  more 
or  less  unnatural,  also  produce  great  debility  ;  of  this  we  have 
frequent  examples  in  profuse  diarrhoea  or  leucorrhoca.     The 
material  of  these  fluids  is  of  course  so  much  withdra-vvn  from 
the  circulation.     Unnatural  secretions  often  produce  irritation 
and  disturbance  of  parts  with  which  they  come  into  contact. 
Thus  acrid  bile  produces  severe   diarrhoea ;   diarrhoeal   and 
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leucorrhceal  discharges  often  excoriate  the  integument  around 
their  respective  outlets,  highly  acid  urine  causes  a  sensation 
of  scalding  in  the  urethra,  or  even  may  give  rise  to  attacks 
resembling  nephritic  colic.  Deficient  quantity  and  disordered 
quality  of  a  secretion  often  go  together ;  thus  scanty  urine  is 
generally  morbid,  in  some  other  respect ;  the  opposite  con- 
dition, however,  is  quite  as  frequent,  and  the  secretion,  though 
plentiful,  is  very  unnatural.  Of  the  latter  condition  we  have 
examples  in  debilitated  persons  who  jDass  large  quantities  of 
pale,  alkaline  urine,  containing  triple  phosphate  The  former 
state  is  constantly  observed  in  the  commencement  of  vai'ious 
febrile  affections.  The  nervous  system  has  a  considerable  in- 
fluence over  the  various  secretions.  Great  agitation  has  been 
known  to  cause  a  mother's  milk  to  assume  a  poisonous  quality, 
or  such,  at  least,  as  to  occasion  in  a  few  minutes  the  death  of 
the  infant.  A  similar  cause  has  produced  jaimdice  rapidly  in 
some  persons,  and  in  others  a  bilious  diarrhoea.  After  an 
hysterical  fit,  a  large  flow  of  pale,  almost  aqueous,  urine  is 
passed.  A  flow  of  tears  is  the  natural  effect  of  the  passion  of 
grief,  and  a  flow  of  saliva  of  the  expectation  of  a  meal.  Appe- 
tite is  immediately  destroyed,  ^.  e.,  the  secretion  of  gastric 
juice  arrested,  by  sudden  distressing  intelligence.  The  lessons 
which  these  facts  convey  can  scarcely  be  too  much  appre- 
ciated. They  show  us  that  we  must  never  forget  the  wonder- 
ful but  intimate  connection  that  exists  between  our  material 
and  immaterial  part,  and  that  it  is  fruitless  to  strive  against 
the  incessant  influence  of  a  down-weighed  or  wounded  spirit 
by  closes  of  drugs.  These  cannot  "  cleanse  the  stuff'd  bosom 
of  that  perilous  stuff  which  weighs  upon  the  heart."  Instances 
are  occasionally  met  with,  in  which  some  secretion  is  mani- 
festly unnatural,  and  yet  there  is  no  constitutional  disturb- 
ance. It  appears  as  if  some  morbid  matter  were  carried  off  by 
this  channel,  the  removal  of  which  left  the  system  in  health. 
Of  this  kind  are  cases  of  foetid  secretion  from  the  feet,  some  of 
oxalate  of  lime  in  the  urine,  and  perhaps  the  naturally  foul 
breath  which  is  habitual  to  some  persons.  It  is  very  probable 
that  several  disorders,  among  which  may  be  particularly  men- 
tioned gout  and  rheumatism,  essentially  depend,  partly  on  a 
mal-performance  of  that  part  of  the  function  of  secretion  which 
takes  place  in  the  blood,  and  partly  upon  defective  elimina- 
tion ;  so  that  various  effete  matters,  not  inidergoing  those 
oxidating  changes  which  they  normally  shovdd,  and  being, 
instead,  partly  converted  into  other  more  noxious  and  unna- 
tural principles,  circulate  in  the  blood  for  some  time,  pro- 
ducing general  uneasiness  and  mal-aise,  and,  sooner  or  later, 
break  out  in  an  eruption  of  morbid  matter,  by  the  skin,  or 
some  other  emunctory.  The  gouty  paroxysm,  with  its  fore- 
going ill-health,  is  the  TrapaSei-y^a  of  this  condition.  It  is  also 
illustrated  in  rheumatism,  and  more  or  less  in  other  morbid 
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States  of  the  system,  to  which  the  appropriate  name  of  Ex- 
crementitious  Plethora  has  been  applied.  Dr.  Williams  ob- 
serves, that  he  has  often  found  purpura  connected  with  hepatic 
congestion  and  imperfect  excretion  of  bile,  and  most  effectually 
removed  by  remedies  which  promote  the  restoration  of  the 
proper  secretion.  It  is  not  unfrequently  seen  that  the  sudden 
arrest  of  a  secretion,  though  it  be  a  morbid  one,  which  has 
continued  long,  and  produced  a  considerable  drain  on  the 
system,  is  attended  with  serious,  nay,  even  fatal  effects.  These 
probably  depend  on  the  establishment  of  a  condition  of  ple- 
thora, not,  indeed,  such,  as  under  ordinary  circumstances 
woiild  deserve  the  name,  but  which  is  felt  as  such  by  the 
debilitated,  and  perhaps  sensitive,  system.  When  this  state 
exists,  local  congestions  are  very  apt  to  occur,  and  may  end  in 
fatal  extravasation  of  blood  in  the  brain,  if  that  be  the  part 
affected.  If  the  natural  secretion  of  a  gland  be  in  any  way 
greatly  diminished,  a  state  of  congestion  of  the  organ  is  very 
apt  to  follow  ;  the  converse  occurrence  also  is  often  observed, 
and  it  is  not  by  any  means  always  to  be  discerned  clearly 
which  of  the  two  is  to  be  regarded  as  the  cause,  and  which  as 
the  effect.  The  temperature  of  a  part  whose  natui'al  secretion 
is  arrested,  is  almost  always  higher  than  natural.  No  more 
marked  instance  can  be  mentioned  of  this  than  the  skin  in 
many  fevers.  Remedial  means,  which  diminish  the  quantity 
of  blood  in  a  congested  part,  often  restore  or  increase  the 
secretion  which  had  been  interrupted  ;  and  conformably  to 
this,  we  often  observe  in  cases  of  profuse  abnormal  secretion, 
that  the  surface  from  which  the  flux  takes  place,  instead  of 
being  red  with  blood,  is  unnaturally  pale  ;  the  contents  of  the 
vessels  seem  to  be  drained  away  as  fast  as  they  arrive  ;  so  that 
one  is  almost  reminded  of  the  old  theory  of  exhalant  arteries 
with  open  mouths. 


CHAPTER  II. 


MORBID  STATES  OF  THE  BLOOD. 


The  saying  attributed  to  Cuvier,  "  Le  sang  est  chair 
coulant,"  expresses  very  fairly  the  relations  that  subsist  be- 
tween the  nutrient  circulating  fluid  and  the  solid  tissues. 
As  we  have  already  remarked,  a  change  in  the  former  involves 
almost  necessarily  a  change  in  the  latter,  and  each  of  the  vital 
actions  of  the  latter  exerts  some  influence  on  the  former.  It 
is  manifest,  therefore,  that  an  acquaintance  with  the  healthy 
properties  and  morbid  alterations  of  the  blood  is  absolutely 
essential  to  a  correct  study  of  the  phenomena  wrought  by 
disease  in  the  solid  parts.  13ut  the  blood  itself  is  a  very  com- 
pound thing,  not  only  as  regards  the  number  of  different 
matters  it  contains,  organic  and  inorganic,  not  only  as  regards 
the  manifold  additions  which  it  receives  from  without  in  the 
way  of  nutriment,  and  those  which  are  poured  back  into  it  as 
the  effete  residues  of  tissues,  but  also  as  regards  its  own  mor- 
phological condition  being  made  up  of  solid  and  of  fluid  parts, 
of  organized  particles  floating  m  an  organic  liquid.  In  diseased 
states  of  the  blood  these  several  parts,  or  some  of  their  con- 
stituents, may  be  separately  affected,  and  it  seems  therefore 
desirable  on  this  account,  as  well  as  for  the  sake  of  greater  pre- 
cision, to  examine  fh'st  the  individual  component  elements  of 
this  fluid  with  reference  to  their  pathological  changes,  and 
afterwards  to  consider  the  diseases  of  the  blood  taken  as  a 
whole.  Regarding  the  blood  per  se,  this  inquiry  would  rather 
belong  to  special  than  to  general  Pathology,  but  we  include  it 
under  the  latter  head  on  account  of  the  manifest  general  rela- 
tions of  the  blood. 
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"  The  circulating  fluid  consists,  as  we  know,  of  two  kinds  of 
organized  particles,  floating  in  a  transparent  slightly  yellow 
fluid.  The  organized  particles  are  the  red  globules,  preponder- 
ating immensely  in  number,  and  giving  to  the  fluid  its  cha- 
racteristic colour,  and  the  white  or  colourless,  which  in  the 
healthy  state  occuj  somewhat  "  few  and  far  between,"  and 
impart  to  the  general  mass  no  distinguishable  quality. 
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Becquerel  and  Bodier. 

In  Hales.  In  Females, 

Corpuscles,  red  and  white  .     141-1  .  .  I'll"! 

Water        ....     779-0  .  .  791-1 

Fibrine      .         .         .         .         2-2  .  .  2-2 

Albumen  ....       69-4  .  .  70-5 

Fat,  extractive,  salts           .         8-4  ,  .  9-0 

1000-  1000- 

The  red  globules  are  vesicles  having  a  distinct  homogeneous 
envelope,  which  encloses  a  central  mass  of  whitish  albuminous 
matter,  and  a  surrounding  film  of  red  fluid.  Their  form  is 
circular  and  biconcave,  they  present  therefore  cupped  surfaces 
and  an  8-shaped  edge.  They  readily  distend  themselves  by 
endosmosis  with  thinner  fluid  and  assume  a  spherical  shape. 
On  sudden  pressiu-e  being  applied,  and  sometimes  from  other 
causes,  they  assume  a  kind  of  crenate  form,  conveying  the 
idea  that  the  central  mass,  the  so-called  globuline,  is  broken 
up  into  a  number  of  granules,  pushing  irregularly  outwards 
the  homogeneous  envelope.  The  white  corpuscles  are  much 
larger,  nearly  double  the  size  of  the  coloured  ones ;  they  are 
spherical,  and  may  often  be  seen  when  a  drop  of  blood  is 
examined  under  the  microscope,  remaining  motionless  and 
fixed  in  the  field,  while  the  red  globules  are  hurried  along  on 
all  sides  round  them  by  the  currents  which  are  created  in  the 
fluid  by  capillary  attraction.  No  true  nucleus  can  be  seen  in 
tlie  white  corpuscles;*  they  seem  to  consist  of  a  semi- solid 
mass  of  albuminous  matter,  enclosed  within  a  delicate  envelope. 
Their  function  is  not  certainly  known  ;  by  some  physiologists 
they  ai-e  regarded  as  constituting,  together  with  the  simdar 
corpuscles  in  the  lymph  and  chyle,  transitional  forms  in  the 
development  of  the  red  particles.  By  others  they  are  sup- 
posed to  be  the  agent  in  the  formation  of  the  fibrine,  which 
they  elaborate  out  of  the  albumen,  imparting  to  it  its  peculiar 
coagulating  and  so-called  plastic  properties.  The  use  of  the 
red  globules  is  in  all  probability  connected  with  the  function 
of  respiration  ;  this  seems  well  nigh  demonstrated  by  the  facts 
of  comparative  anatomy,  and  by  the  marked  changes  which 
they  undergo  in  the  course  of  the  circulation.  Liebig  has 
expressed  the  opinion  that  they  are  the  carriers  of  oxygen  to 
the  various  tissues,  or,  more  exactly,  the  ii-on  which  they 
contain  ;  this  element  in  its  protoxide  form  receiving  m  the 
lungs  another  atom  of  oxygen,  and  thereby  passing  into  the 
state  of  peroxide,  while  in  the  course  of  the  circulation  it 

*  Acetic  acid  brings  into  view,  or  produces,  one,  two,  or  three  granules 
similar  to  those  contained  in  the  pus  cell. 
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again  parts  with  the  atom  of  oxygen  in  exchange  for  one  of 
carbonic  acid,  and  thus  passes  into  the  state  of  protocarbonate. 
This  view  may  be  in  part  true,  but  is  doubtless  too  exclusive ; 
there  is  as  much  reason  to  suppose  the  Liquor  Sanguinis  to  be 
the  vehicle  of  the  oxygen,  and  carbonic  acid,  as  the  red  cor- 
puscles. Mr.  Wharton  Jones  believes  that  the  red  globules 
elaborate  the  fibrine,  or  rather  are  transformed  into  it,  burst- 
ing and  dissolving  like  secreting  cells.  Various  plausible 
arguments  have  been  advanced  in  support  of  this  view,  which 
was  first  propounded  by  Dr.  Simon,  of  Berlin,  and  is  adopted 
also  by  Wagner  and  Henle  ;  but  it  docs  not  appear  to  the 
writer  that  it  can  be  considered  at  all  established.  Neither 
on  the  other  hand  can  Dr.  Carpenter's  be  considered  proved, 
though  the  preponderance  of  testimony  seems  on  the  whole 
to  be  in  its  favour  ;  nor  is  there,  in  short,  any  positive  cause  to 
forbid  us  to  believe  that  the  truth  may  lie  intermediate,  and 
that  the  production  of  fibrine  may  be  one  result  of  the  general 
cell  growth  taking  place  in  the  blood.  With  respect  to  the 
red  globules,  however,  this  is  certauily  proved,  that  their 
amount  is,  ceteris  2M>'ibus,  proportionate  to  the  vigour,  health, 
and  strength  of  the  individual.  In  the  examinations  made  by 
MM.  Andral,  Gavarret  and  Delafond  of  the  blood  of  various 
animals,  it  was  constantly  observed  that  those  which  possessed 
most  strength  and  vigour,  and  were  generally  the  finest  speci- 
mens of  the  race,  gave  the  highest  figures  in  a  series  showing 
the  relative  amounts  of  globules ;  while  those  that  were  de- 
bilitated and  poor  showed  a  corresponding  deficiency  in  this 
particular.  Also,  when  the  breed  of  a  species  was  improved 
by  crossing  it  with  another,  there  was  a  corresponding  mcrease 
in  the  quantity  of  red  particles.  In  the  human  subject  the 
comparison  of  the  general  vigour  and  activity  of  the  sanguine 
temperament,  both  as  regards  body  and  mind,  with  the  slug- 
gishness and  dulness  of  the  lymjihatic  temperament,  or  with 
the  languor  and  debility  of  the  anoemic  patient,  show  that  the 
same  rule  holds  good.  In  Provost's  and  Dumas'  experiments 
animals  near  death  from  loss  of  blood,  were  recovered  by  an 
injection  into  their  veins  of  a  mixture  of  red  particles  and 
serum.  The  serum  alone  had  not  this  effect.  The  proportion 
of  red  globules  dried  to  1000  parts  of  blood,  is  in  healthy  males 
estimated  at  127  parts  by  Andral  and  Gavarret ;  lower  and 
higher  figures  have  been  given  by  other  analysts,  but  this 
probably  is  the  result  of  somewhat  different  modes  of  pro- 
ceeding. In  females  the  proportion  of  globules  is  lower, 
Becquerel  and  llodier  make  the  difference  to  be  about  15  parts 
per  1000.  The  blood  of  the  foetus  appears  to  contain  an 
unusually  large  amount  of  globules,  stated  by  Denis  in  the 
proportion  of  222  to  140  of  maternal ;  after  birth  this  gradually 
diminishes.     Plethora  is  the  chief  pathological  condition  in 
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which  an  increase  of  red  globules  has  been  observed.  One  of 
the  cases  of  cerebral  congestion  mentioned  by  Andral  pre- 
sented an  amount  of  138,  6  parts  per  1000,  an  excess  of  11 
above  the  normal  figure  ;  after  venesection  the  globules  in 
this  case  were  so  far  diminished  that  the  quantity  only 
amounted  to  101,  1  per  1000,  considerably  below  the  mean. 
In  various  febrile  diseases  an  augmentation  of  the  globules  has 
also  been  observed  ;  thus  in  the  period  immediately  preceding 
the  outbreak  of  continued  fever  their  amount  was  once  found 
as  high  as  157*7  ;  in  the  early  period  of  a  case  of  severe  in- 
flammatory fever,  the  fourth  day  of  the  disease,  the  globules 
had  attained  the  extraordinary  height  of  18-5  parts  per  1000, 
the  greatest  amoimt  ever  observed  ;  in  several  cases  of  typhoid 
fever  (fever  with  intestinal  complication)  the  globules  had  risen 
to  142  or  even  149,  and  even  on  the  second  bleeding  were 
found  still  considerably  above  the  mean ;  in  scarlatina  and  in 
measles  an  increase  in  the  amount  of  globules  was  also  found, 
the  maximum  (which  existed  in  the  latter)  being  as  much  as 
146.  No  increase  was  observed  in  cases  of  variola  or  of  modified 
smallpox.  The  condition  of  the  general  system  coexisting 
with,  and  probably  occasioned  by,  the  increase  in  the  amount 
of  red  globules  is  exaltation  of  the  animal  heat,  heightened  sen- 
sibility, and  muscular  irritability;  the  spirits  are  high,  and  the 
mental  energy  great,  the  pulse  beats  full  and  firm,  the  power 
of  resistance  to  debilitating  and  morbid  influences  is  consider- 
able, the  tendency  in  disease  is  to  active  inflammation  and 
high  febrile  excitement,  and  bleeding,  if  employed,  is  well 
borne.  Probably  a  chief  cause  of  danger  when  the  amount 
of  red  globules  is  considerably  increased,  is  the  simultaneous 
diminution,  or  at  least  non-proportionate  increase  of  the 
fibrine  ;  hence  arises  a  liability  to  serious  haemorrhages  in  the 
brain  or  other  parts.  The  efi"ect  of  iron  in  promoting  an 
increase  of  the  red  globules  is  well  known,  but  it  will  often 
fail  where  the  attendant  circumstances  are  unfavourable,  and 
we  have  seen  a  much  more  rapid  efl"ect  produced  by  the  change 
from  a  scanty  to  an  ample  diet.  Free  exposure  to  fresh  air 
and  light  seems  also  powerfully  to  promote  the  formation  of 
red  blood,  as  much  as  the  deprivation  of  them  tends  to  destroy 
It.  The  opposite  condition  to  plethora  for  which  the  term 
spanoemia  {crwavos,  scarce)  is  more  appropriate  than  ancemia, 
^  essentially  characterized  by  a  deficiency  in  red  globules. 
Extreme  cases  of  this  state  are  by  no  means  unfrequent,  and, 
which  IS  not  sufliciently  known,  are  by  no  means  unattended 
with  serious  danger.  Sudden  death  has  in  several  instances 
taken  place  apparently  from  the  cessation  of  the  heart's  action, 
the  debilitated  organ  being  insufficiently  stimulated  by  the 
impoverished  blood.  In  an  extreme  case  of  chlorosis  Andral 
found  the  globules  at  so  low  an  amount  as  38-7  per  1000,  the 
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water  at  the  same  time  being  increased  from  790  to  868'7. 
Similar  alterations  were  found  in  the  blood  of  other  individuals 
who  had  become  anoemic  from  other  causes,  from  lead  poison- 
ing, the  cancerous  or  tuberculous  cachexia.  In  Bright's  disease 
there  is  evidently  a  marked  failure  in  the  power  of  producing 
red  globules,  and  the  same  is  the  case  in  the  peculiar  affection 
termed  leucocythemia,  which  either  depends  on,  or  is  coin- 
cident with,  great  hypertrophy  of  the  spleen.  We  are  inclined 
to  think  that  in  spancemic  states  the  red  globules  are  not  only 
deficient  in  number,  but  defective  in  quality ;  they  appear 
under  the  microscope  manifestly  paler  than  those  of  persons 
who  have  a  healthy  colour,  their  hoematine,  in  all  proba- 
bility, is  not  properly  formed.  The  well-known  symptoms  of 
this  condition  are  general  debility,  diminished  temperature, 
palpitation,  often  excessive,  of  the  heart,  and  various  nervous 
affections.  In  some  of  the  most  malignant  fevers  the  blood 
globules  appear  to  be  actually  destroyed ;  Dr.  Williams  has 
observed  this  in  a  case  of  albuminuiia  proving  fatal  by  puru- 
lent infection,  and  in  a  case  of  malignant  scarlatina ;  we  have 
examined  the  blood  a  few  times  in  persons  dying  of  such  dis- 
eases, but  have  not  found  any  noticeable  alteration  in  the 
globules.  Rokitansky  mentions  that  he  has  observed  in  a 
septic  state  of  the  blood  an  altered  condition  of  the  globules 
which  are  swollen  up  from  their  natural  disc-like  shape,  and 
have  parted  with  much  of  their  hoematine  to  the  surrounding 
fluid.  The  red  globules,  as  has  been  mentioned,  are  very 
liable  to  be  affected  by  the  fluid  in  which  they  float ;  when  this 
is  dilute  they  distend  themselves  by  endosmosis,  and  become 
spherical,  while  the  mass  at  the  same  time  assumes  a  dark  red 
colour.  By  the  addition,  however,  of  concentrated  saline 
solutions  the  bright  red  colour  is  again  restored,  and  the  cor- 
puscles again  assume  their  biconcave  form.  When  carbonic 
acid  is  added  to  arterial  blood  the  corpuscles  change  their 
biconcave  for  the  biconvex  form,*-  and  the  colour  at  the  same 
time  changes  from  red  to  black.  On  these  facts  Scherer  and 
Nasse  maintain  the  theory  that  the  alteration  of  colour  in  the 
blood  which  is  effected  in  the  lungs,  depends  upon  an  altera- 
tion in  the  form  of  the  corpuscles,  the  biconcave  discs  acting 
as  concave  mirrors,  which  collect  the  reflected  rays  instead  of 
dispersing  them  as  convex  surfaces  do.  Whether  this  theory 
be  true  or  not,  the  facts  it  records  are  certainly  worth  remem- 
bermg,  as  a  distended  state  of  the  corpuscles,  by  whatever 
cause  occasioned,  must  greatly  increase  the  liability  to  the 
occuiTence  of  local  congestions.  When  the  fluid  in  which  the 
corpuscles  float  is  more  aqueous  than  natural,  the  red  fluid 
which  they  contain  passes  out  of  them  by  exosmosis,  and 

*  The  authors  of  the  Physiological  Anatomy,  however,  (Jo  not  confirm  this 
Statement. 


26  RED  AND  -WHITE  COHPUSCLES. 

mingles  -with  the  serum.  AVhen  this  is  the  case  the  walls  of 
the  vessels,  and  the  tissues  in  immediate  contact  with  them, 
very  commonly  become  saturated  with  a  red  colour,  which 
must  be  carefully  distinguished  from  that  Avhich  accompanies 
inflammation.  The  eifect  of  diluting  the  Liquor  Sanguinis  upon 
the  blood  globules  is  exceedingly  Avell  shown  by  an  experi- 
ment performed  by  Mr.  Lane.  An  animal  was  bled,  and  the 
serum,  after  the  formation  of  the  clot,  was  as  usual  colourless, 
or  of  a  light  yellow ;  a  certain  quantity  of  matter  was  then 
injected  into  the  veins,  and  soon  after  blood  was  again  drawn. 
The  serum  of  this,  however,  was  of  a  decided  red,  contrasting 
strongly  with  that  of  the  preceding  quantity.  It  was,  therefore, 
quite  clear,  that  the  hoematine  had  been  removed  from  the 
globules,  and  dissolved  in  the  serum.  "We  have  observed  the 
same  thing  with  the  microscope  in  the  blood  of  frogs,  and  in 
that  of  foetal  vertebrata.  When  the  globules  have  not  been 
exposed  to  the  action  of  water,  or  only  in  a  slight  degree,  the 
space  between  the  envelope  and  the  nucleus  is  filled  with  red 
fluid,  which  almost  or  entirely  conceals  the  latter  ;  but  when 
water  has  been  freely  added,  the  red  fluid  entirely  disappears, 
and  the  nucleus  comes  clearly  into  view.  It  seems  very  pro- 
bable, as  Dr.  Williams  suggests,  that  the  instances  of  sudden 
death  occurring  immediately  after  copious  ch-aughts  of  cold 
water  in  an  exhausted  state  of  the  system,  have  been  in  some 
measure  owing  to  such  alterations  of  the  blood  globules  as  we 
have  just  noticed.  The  same  changes  may  also  be  concerned 
in  the  phenomena  consequent  on  excessive  losses  of  blood, 
especially  in  occasioning  the  local  congestions  which  are  apt  to 
take  place  in  them,  and  in  the  anoeraic  generally.  The  red 
globules  of  human  blood  exhibit  a  tendency  to  cohere  together 
in  such  a  manner  as  to  form  tolerably  regular  piles,  or  rou- 
leaux ;  in  the  healthy  condition  the  cohesion  soon  ceases,  and  is 
not  nearly  so  strongly  manifested  as  in  the  inflammatory  state. 
Of  this,  indeed,  it  is  quite  characteristic  that  the  globules 
form  rows  of  some  length,  made  up  of  numerous  discs  cohering 
together  by  their  surfaces,  and  having  their  edges  disposed  so 
as  to  form  a  tolerably  straight  line.  The  cause  of  this  tend- 
ency is  not  certainly  ascertained,  but  the  phenomenon  seems 
to  give  some  countenance  to  the  opinion  of  Mulder,  that  the 
red  corpuscles  become  invested  in  the  lungs  with  a  film  of 
oxydized  proteine  matter,  which  is  found  more  abundantly  in 
inflammation,  and  may  cause  the  adhesion  of  the  particles  to 
each  other.  There  must,  however,  be  some  further  reason 
why  the  discs  should  so  exactly  adapt  themselves  to  each 
other  face  to  face. 

While  so  much  uncertainty  prevails  respecting  the  origin 
of  the  red  corpuscle,  it  is  not  possible  to  point  to  any  fore- 
going condition  as  specially  tendmg  to  promote  theii-  growth 
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and  increase,  or  to  occasion  their  atrophy.  All  that  can  be 
said  is,  that  a  proper  constitution  of  the  Liquor  Sanguinis  is 
certainly  essential,  as  being  the  material  out  of  Avhich  these 
floating  cells  are  nourished  and  built  up.  If  this  be  impo- 
verished, or  otherwise  deteriorated,  the  corpuscles  will  not  be 
properly  developed ;  and  again,  by  improving  the  quality  of 
their  plasma,  their  healthy  condition  will  be  restored.  Of 
this  we  have  a  good  example  in  those  cases  of  chlorosis,  where 
the  administration  of  iron  is  suificient  to  reproduce  the  ruddy 
hue  of  the  complexion.  In  other  cases,  a  defective  state  of 
nervous  influence,  proceeding  from  some  mental  affection,  oc- 
casions the  atrophy  of  the  red  particles  ;  but  we  cannot  tell 
whether  this  cause  acts  upon  them  primarily,  or,  as  is  more 
probable,  through  the  medium  of  other  organs  and  functions. 
There  can  be  no  doubt  that  the  blood  globules  have  an  ap- 
pointed period  of  existence,  after  which  they  naturally  decay. 
This  decay  probably  takes  place  iii  the  general  course  of  the 
circulation,  at  least  in  part.  Evidence,  however,  has  recently 
been  adduced  to  show,  that  the  spleen  is  especially  the  seat  of 
a  destructive  process,  afi'ecting  the  globules  ;  and  that  the  yel- 
low pigment  matter,  so  frequently  found  in  this  organ,  is,  in 
fact,  the  remams  of  their  altered  hcematine.  In  the  liver  also, 
the  blood  globules  seem  to  yield  up  their  colouring  matter,  to 
furnish  the  yellow  pigment  of  the  bile  ;  and  the  colouring 
matter  of  the  urine  is  no  doiibt  derived  from  the  same  soui'ce. 
The  circumstance  that  so  much  pigmentary  matter  should,  by 
these  two  channels,  be  ejected  out  of  the  system,  shows,  on 
the  supposition  that  it  is  derived  from  that  of  the  red  globules, 
how  rapidly  the  latter  must  undergo  decay  ;  and,  by  conse- 
quence, how  fast  their  reproduction  must  take  place.  It  is 
worth  remarking,  that  one  drug,  the  most  commonly  used, 
perhaps,  of  all,  seems  to  have  almost  as  much  tendency  to 
cause  the  destruction  of  red  corpuscles,  as  iron  has  to  pro- 
mote their  formation.  This  is  mercury,  under  a  course  of 
which,  as  Dr.  Watson  mentions,  a  patient  was  blanched  as 
white  as  a  lily,  who  previously  had  a  complexion  compounded 
of  the  rose  and  the  violet.  The  non- depuration  of  the  blood 
mass  exerts  an  injurious  influence  upon  the  development  of 
the  red  globules,  as  well  as  upon  its  other  constituents.  The 
effect  of  some  diseases  of  the  spleen  and  of  the  uterine  system, 
which  have  been  observed  to  be  especially  connected  with  an 
ana?mic  state,  may  be  explained  on  this  principle.  A  quan- 
tity of  blood  congesting,  and  distending  the  venous  channels 
of  the  spleen,  is  detained  there  longer  than  it  normally  should, 
and  becomes  more  or  less  impaired  in  its  composition  and 
spoiled,  so  that  when  it  again  retui-ns  to  the  circulation,  or 
any  portion  of  it  is  conveyed  thither,  it  acts  after  the  manner 
of  a  poison  upon  the  remaining  blood  mass,  corrupting  and 
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contaminating  it,  and  thus  inducing  general  cachexia.  _  Sup- 
pression of  the  menstrual  discharge  seems  to  act  much  in  U.e 
same  way,  the  blood  not  undergoing  its  periodical  depuration, 
contains"  a  quantity  of  effete  matter,  which  reacts  injuriously 
upon  it,  and,  after  a  time,  produces  a  manifest  alteration  from 
its  healthy  composition. 

Of  the  morbid  changes  of  the  white  corpuscles,  we  know 
indeed  very  little  positively.  Their  number  is,  we  think,  in- 
creased in  inflammation,  but  perhaps  not  to  the  degree  that  it 
has  often  been  supposed  to  be.  Mr.  Wharton  Jones  remarks, 
that  the  quantity  of  white  corpuscles  existing  in  the  blood 
naturally,  has  been  estimated  at  less  than  it  really  is  ;  and 
that,  on  the  other  hand,  the  accumulation  of  colourless  cor- 
puscles in  the  vessels  of  an  inflamed  part,  and  in  the  buffy 
layers  of  coagulated  blood,  has  been  referred  to  as  proving  the 
existence  of  a  like  quantity  in  the  general  mass  of  the  blood. 
In  blood  from  a  pregnant  'female  iai  the  eighth  mpnth,  the 
quantity  of  white  corpuscles  appeared  to  me  to  be  increased, 
and  their  contents  also  less  finely  mottled,  and  more  granular 
than  in  those  of  ordinary  blood.  In  leucocythemia  the  quan- 
tity of  colourless  corpuscles  appears  to  be  enormously  in- 
creased, and  their  size  exaggerated  ;  but  some  doubt  may  be 
entertamed  whether  these  colourless  corpuscles  are  of  the 
same  nature  as  those  normally  existing.  In  pyemia,  Lehmann 
says,  that  the  colourless  corpuscles  are  increased.  Some  of 
those  observed,  however,  may  have  been  of  puriform  nature. 
There  does  not  appear  to  be  any  positive  instance  of  dimi- 
nution of  the  colourless  corpuscles. 

Having  discussed  the  pathological  changes  of  the  corpuscles 
or  cells  of  the  blood,  we  next  come  to  consider  those  of  the 
fluid  in  which  they  float.  This  fluid,  the  Liquor^  Sanguinis, 
consists  of  a  watery  solution  of  certain  inorganic  salts,  in 
which  there  are  besides  dissolved  a  large  proportion  of  organic 
substances.  .  These  are  distinguished  into  fibrine,  albumen, 
extractive  matter,  and  oil.  We  shall  consider  each  of  these 
separately. 

When  fresh-drawn  blood  is  left  to  itself  it  very  soon,  as  we 
know,  passes  from  a  liquid  state  into  that  of  a  solid  mass,  it 
coagulates.  This  change  can  be  conclusively  sho'ftTi  to  be 
occasioned  not  by  the  corpuscular  elements  cohering  together, 
as  was  once  supposed,  but  by  the  solidification  of  one  of  the 
constituents  of  the  fluid  portion  of  the  blood.  MiJller's  ex- 
periment of  filtering  frog's  blood,  so  as  to  separate  the  cor- 
puscles, vi'as  decisive  as  to  this  pomt.  The  substance  which 
thus  spontaneously  solidifies  is  termed  fibrine,  and  the  name 
evidently  has  reference  to  an  inherent  tendency  which  it  pos- 
sesses of  assuming  a  fibrous  arrangement.  Fibrine,  when 
separated   fiom   healthy  blood,    is    a   tough,   tolerably   firm, 
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elastic,  stringy,  whitish-grey-looking  substance.  It  is  in- 
soluble in  water,  and  sinks  in  this  fluid,  or  even  in  the  serum 
from  which  it  has  been  separated.  "Under  the  microscope  it 
appears  as  an  homogeneo- granular  blastema,  or  basis-substance, 
Avith  more  or  less  marked  tendency  to  fibrillate,  or  form  actual 
fibres.  The  white  corpuscles  of  the  blood  are  very  commonly 
seen  imbedded  in  the  fibrinous  mass,  but  they  do  not  appear 
to  contribute  to  modify  its  character.     This,  at  least,  is  true 


Fibrils  of  Healthy  Fibrine,  entangling  red  and  wliile  blood  corpuscles,  (three 
of  tlie  latter  are  lisured  separately,)  and  a  few  flbriuous  fibrils. 

of  healthy  fibrine  ;  of  diseased  we  shall  presently  speak. 
Lehmann  describes  as  follows  the  actual  process  of  coagula- 
tion of  the  fibrine  as  seen  under  the  microscope.     He  says  : 

"  There  appear  here  and  there  individual  points  or  molecular 
granules,  from  out  of  which  very  soon  extremely  fine  straio-ht 
threads  spring,  which  go  off  in  a  radiating  manner  from  that 
point,  but  do  not  form  star-shaped  masses,  as  in  crystalliza- 
tion ;  these  threads  elongate  themselves  gradually  more  and 
more,  and  cross  with  those  which  have  proceeded  from  other 
solid  points,  so  that  at  last  tYie  whole  field  of  view  appears  as 
it  were  covered  over  with  a  fine,  but  somewhat  felted  network. 
Afterwards  this  network  still  proceeds  to  thicken,  and  the 
colourless  corpuscles  imbedded  in  it  are  often  scarcely  percep- 
tible." With  regard  to  its  chemical  composition  Lehmann 
remarks  very  properly  that  fibrine,  such  as  we  obtain,  cannot 
by  any  means  be  considered  as  a  pure  substance  ;  it  must  con- 
tain the  white  corpuscles,  and  probably  some  am-oimt  of  albu- 
men and  extractive  matter.  However,  such  as  we  find  it,  all 
the  chemical  difference  between  it  and  albumen  appears  to'  be, 
that  there  is  a  small  quantity  more  oxygen  in  it  than  in 
albumen.  This  fact  testifies  strongly  that  fibrine  is  charac- 
terized much  more  by  its  vital  endowments  than  by  its  peculiar 
composition,  and  would  lead  us  to  regard  it  as  a  modification 
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of  the  albumen  of  the  serum  produced  for  some  special  pur- 
pose. This  may  be,  in  part,  to  give  to  the  fluid  portion  of  the 
blood  a  proper  degree  of  spissitude,  so  that  the  corpuscles 
are  better  sustained  and  mixed  with  it,  and  that  the  circulating 
stream  passes  more  readily  through  the  capillary  channels 
than  it  would  do  if  it  were  more  dilute.  One  very  important 
end  which  the  fibrine  serves  is  the  formation  of  coagula  at  the 
orifice  of  wounded  vessels,  preventing  the  occurrence  of  further 
haemorrhage ;  and  this  is  well  illustrated  by  those  instances 
occasionally  met  with  of  almost  irrepressible  hicmorrhage  from 
the  slightest  wound,  in  Avhich  it  seems  pretty  certain  that 
their  blood  must  be  very  deficient  in  healthy  fibrine.  But  a 
still  higher  dignity  has  been  assigned  to  the  fibrine  ;  it  has 
been  regarded  very  generally  as  the  plastic  material,  par  excel- 
lence, from  which  all  the  tissues  are  formed,  and  the  small 
amount  of  it  present  in  blood  was  supposed  to  show  that  it 
was  constantly  being  drawn  off  for  the  nutrition  of  the  tissues 
as  fast  as  it  was  formed.  Of  late  years,  however,  much  evi- 
dence has  been  adduced,  which  at  least  goes  some  way  to 
establish  an  opposite  view,  and  tlu'ows  considerable  doubt  on 
the  correctness  of  the  old  opinion.  AVe  will  review  the  argu- 
ments on  both  sides. 

In  support  of  the  speciallj''  plastic  and  organizable  character 
of  fibrine,  it  is  argued  that  it  seems  to  be  by  its  means  that 
the  reparation  of  wounds  is  effected.  A  thin  layer  of  coagu- 
lating, fibrillating  material  is  the  medium  which  unites  and 
holds  together  the  divided  surfaces,  and  forms  the  first  organic 
connection.  So  also  when  a  fluid  containing  much  fibrine  is 
effused  on  the  surface  of  serous  membranes,  it  very  commonly 
forms  bands  of  adhesion  passing  between  the  opposed  layers. 
These  new-formed  structures  resemble  very  much  normal, 
white,  fibrous  tissvie.  There  is  evidence  to  sliow  that  layers, 
and  even  masses  of  fibrine,  are  capable  of  being  organized  ;  so 
far,  at  least,  as  to  become  fibroid  tissues,  and  that  vascular 
networks  are  developed  ui  them.  Andral  mentions  a  case  of 
apoplectic  effusion  in  the  substance  of  the  brain,  in  which — 
death  having  occurred  many  years  after — a  mass  of  pale  red 
colour,  and  fibrous  appearance,  and  traversed  by  numerous 
small  blood-vessels,  anastomosing  with  those  of  the  brain,  was 
discovered.  M.  Louis  has  recorded  the  occurrence  of  a  vas- 
cularized coagulum  in  a  tuberculous  cavity  in  the  lungs  ;  and 
many  similar  instances  have  been  noticed,  in  which  the  fibrine 
of  effused  blood  has  evinced  its  capacity  for  organization. 
But  how  lowly  is  this  organization,  never  in  any  known  in- 
stance amounting  to  more  than  the  formation  of  a  fibrous 
tissue,  more  or  less  closely  resembling  the  natural.  This, 
almost  of  itself,  is  a  proof  that  fibrine  is  not  the  peculiarly 
organizable  and  plastic  element  that  it  has  been  considered  to 
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be.  It  may  also  be  said  that  albumen,  which  is  the  only  other 
organizable  constitvient  of  the  blood,  shows  no  tendency,  even 
when  collected  in  large  quantity,  as  in  the  fluid  of  ascites,  to 
pass  into  any  organized  form  ;  while  fibrine,  when  efi"used, 
does  at  least  assume  the  appearance  of  a  lowly  organized 
tissue.  The  condition,  moreover,  of  the  fibrine  seems  to  be 
in  some  manner  an  indication  of  the  vigour  and  health  of  the 
system.  If  it  contracts  well,  and  forms  a  firm,  dense  clot, 
there  is  reason  so  far  to  conclude  that  the  constitution  is 
sthenic  and  unbroken ;  but  if,  on  the  contrary,  the  clot  be  soft 
and  easily  broken  up,  the  system  is  probably  in  an  opposite 
condition.  The  above  statements  seem  to  amount  to  this, 
that  fibrine  is  certainly  capable  of  assuming  a  low  type  of 
organization  ;  but  they  entu-ely  fail  to  show  that  it  is  the 
special  blood-constituent  which  is  applied  to  the  nutrition  of 
the  different  tissues,  and  that  therefore  its  abundance  is  a  sign 
of  vigour  and  health. 

On  the  other  side,  the  counter-evidence  which  we  have  to 
adduce  is  certainly  of  great  force.  Bleeding,  which  we  saw 
to  have  a  powerful  effect  in  diminishing  the  quantity  of  red 
corpuscles,  has  none  such  upon  the  fibrine ;  nay,  it  rather 
seemed  to  tend  to  increase  it.  In  Andral's  ninth  case  of 
articular  rheumatism  the  fibrine  at  the  second  bleeding  was 
7,  and  at  the  third  6,  while  in  the  first  it  was  5*4.  In  the 
tenth  case  at  the  fourth  bleedmg  it  presented  the  extraordinary 
figure  of  10-2  per  1000,  while  in  the  first  it  did  not  amount  to 
more  than  Cyl.  The  globules,  however,  were  reduced  by  the 
three  subsequent  bleedings  from  123*1  to  101-0.  Starving 
also,  instead  of  lessening,  was  found  to  increase  the  quantity 
of  fibrine.  An  increase  m  this  element  was  found  in  meagre, 
half-starved  horses,  amounting  to  as  much  as  7  or  8  beyond 
the  healthy  mean  ;  and  in  one  case,  where  no  food  was  given 
for  four  days,  the  quantity  of  fibrine  was  found  increased  from 
5  to  9.  On  the  other  hand,  the  improvement  of  a  species 
which  we  found  to  be  marked  by  an  increase  in  the  proportion 
of  globules,  seems  to  be  also  characterized,  though  less 
strongly,  by  a  diminution  in  the  quantity  of  fibrine.  The 
average  quantity  of  fibrine  in  a  flock  of  sheep  of  pure  blood 
was  determined  by  Andral  to  be  3-1  ;  in  a  cross-breed  flock, 
the  average  was  only  2-8.  The  blood  of  the  foetus  and  of  the 
new-born  animal,  in  whom  certainly  development  and  growth 
are  proceeding  rapidly,  and  in  whom  there  must,  therefore,  be 
a  constant  demand  "for  plastic  material,  is  rich  in  globules, 
but  poor  in  fibrine.  Andral  found  in  lambs,  during  the  first 
twenty-four  hours  after  birth,  a  proportion  of  fibrine  only 
amounting  to  1-9  per  1000  ;  at  the  end  of  the  fourth  day  it 
had  risen  to  3-0  parts.  This  observation,  as  well  as  the 
famdiar  efi"ect  of  diseases  preventing  the  due  oxygenation  of 
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the  blood,  in  causing  it  to  remain  fluid  after  death,  which 
seems  to  imply  the  non-formation  or  destruction  of  the  fibrine, 
points  very  clearly,  as  it  seems  to  us,  to  the  conclusion  that 
fibrine  is  an  oxidation-product,  and  rather  belonging  to  the 
descending  series  of  destructive  assimilation,  than  to  the  ascen- 
sive,  plastic,  and  formative. 

That  fibrine  takes  an  important  part  in  the  reparative  pro- 
cess cannot  be  doubted  ;  we  constantly  find  it  forming  the 
uniting  medium  between  divided  parts,  but  have  we  any  evi- 
dence that  it  becomes  further  developed,  and  passes  into  the 
form  of  any  tissue  more  highly  organized  than  that  of  the 
cicatrix  ?  Surely  there  is  not  the  least,  or  rather  all  that  we 
know  of  the  process  of  reparation,  tends  to  contradict  such  an 
idea.  The  case  of  a  divided  nerve  serves  to  illustrate  this 
point  very  well.  AVithtn  a  short  time  after  the  operation,  the 
cut  ends  of  the  nerve  are  united  together  by  fibrinous  effusion, 
which  has  solidified  round  them ;  this  passes  afterwards  on 
into  the  form  of  imperfect  fibrous  tissue,  and  so  the  apparent 
continuity  of  the  nerve  is  restored.  But  we  know  that  it  is 
not  really  restored  until  very  much  later  ;  we  know  that  many 
months  must  elapse  ere  the  severed  nerve-tubules  can  be 
again  connected  by  their  own  proper  tissue,  and  their  function 
restored.  Now  in  this  really  reparative  act  there  is  no  reason 
to  believe  that  fibrine  takes  any  prominent  part,  that  it  is  at 
all  more  concerned  than  the  albumen  and  oily  matter  of  the 
blood,  which  are  the  elements  chemically  considered  of  which 
the  nerve-matter  actually  consists.  In  the  same  way,  in  every 
organizing  act  in  which  there  is  more  than  the  mere  coagula- 
tion of  fibrine,  albuminous  serum  is  also  present,  and  we  have 
no  reason  to  exclude  it  from  participating  in  the  formative 
process.  Once  more,  if  we  take  instances  where  deposition  of 
fibrine  has  almost  exclusively  taken  place,  do  we  find  develop- 
ment and  growth  proceeding  actively  in  these  deposits  or  not  ? 
The  well  of  an  aneiuismal  sac  is  often  lined  with  dense  layers 
of  coagulated  fibrine,  and  yet  Professor  Simon  testifies,  that 
on  the  most  careful  examination  of  these  layers  no  trace  what- 
ever is  to  be  found  of  new  organization.  So  it  is  with  the 
masses  of  fibrme  that  are  deposited  in  the  spleen,  the  kidney, 
and  in  other  parts.  They  show,  after  a  time,  a  tendency  to 
retrograde  and  dissolve,  but  none  to  develop  into  any  higher 
grade.  The  small,  fibrinous,  sub-pleural  nodules  often  seen 
in  tolerably  healthy  lungs,  are  favourably  circvimstanced  as 
regards  vascular  supply,  for  growth  and  further  development, 
but  they  do  not  appear  to  enlarge,  or  manifest  any  vital 
activity.  The  deposits  of  fibrine  upon  the  valves  of  the  heart, 
the  wrongly-called  vegetations,  in  like  manner  show  no  innate 
capacity  of  development  and  growth  ;  they  tend  to  contract 
and  harden,  or  to  become  penetrated  with  calcareous  matter, 


RED  AND  WHITE  CORPUSCLES.  33 

and  never  show  any  organized  arrangement   beyond  a  low 
grade  of  fibrousness. 

The  circumstance  which  seems  to  have  contributed  most,  or 
at  least  very  highly,  to  establish  the  opinion  of  the  highly 
plastic  quality  of  fibrine  is,  that  its  quantity  is  found  to  be 
so  very  largely  increased   in   sthenic  inflammatory  diseases. 
Not  oiily  its  appearance  in  the  thick,  buffy  coat,  but  the  quan- 
tity of  solid  effused  matter,  forming  layers  of  false  membrane, 
of  considerable  firmness  and  thickness,  together  with  the  cha- 
racter of  the  attendant  symptoms,  inspired  an  idea  that  the 
substance  thus  abounding  in  these  diseases  of  marked  sthenic 
tj^e,  and  so  called  increased  action,  and  comparatively  de- 
ficient in  affections  of  asthenic  type,  was  that  which  was  espe- 
cially plastic,  and  employed  in  the  construction  of  all  the 
various  tissues  in  healthy  nutrition.     Dr.  Williams  says  of 
fibrine,  that  it  is  a  representative  of  the  active  state  of  the 
processes  of  reparation,  circulation,  innervation,  and  of  those 
of  nutrition  and  reparation,  and  that  "  it  therefore  exists  in 
larger  proportion  and  higher  perfection  in  arterial  than   in 
venous  blood."    Dr.  Carpenter,  mentioning  the  solvent  power 
which  a  solution  of  nitre  has  upon  fibrine,  remarks,  that  this 
only  applies  to  venous  fibrine,  and  that  arterial  fibrine  is  not 
thus  soluble.     As  the  solution  of  venous  fibrine  is  coagulable 
by  heat,  it  appears  to  resemble  albumen,  but  the  insoluble 
precipitate  M-hich  it  lets  fall  on  exposure  to  the  air,  seems 
rather  to  possess  the  properties  of  arterial  fibrine.     •'  Hence," 
he  adds,  "  it  may  be  inferred,  that  the  fibrine  of  venous  blood 
most  nearly  resembles  albumen,  whilst  that  of  arterial  blood 
and  of  the  buffy  coat  contains  more  oxygen,  and  is  more  highly 
animalized."     We  cannot  agree  with  this  inference,  as  an  in- 
creased degree  of  oxydation  is  rather  a  sign  of  destruction  than 
of  development,  at  least  as  applied  to  the  tissues.     Moreover, 
the  facts  do  not  seem,  altogether  established  ;  Lehmann  says, 
that  in  the  human  subject,  whether  it  were  taken  from  venous, 
or  arterial,  or  inflammatory  blood,  he  has  found  the  fibrine 
soluble  in  nitre  solution,  excepting  two  cases  of  inflammatory 
blood.  Pig's  blood  fibrine,  whether  arterial  or  venous,  dissolved 
equally  well  and  very  quickly.     This  supposed  difference  be- 
tween arterial  and  venous  fibrine  is  not  constant.     Thus  much 
for  the    "  higher  perfection."     As   to   the  greater   quantity 
which    is     found     in   arterial  blood,    it   may    be   observed, 
(1).  That  it  is  quite  possible  that  it  is  employed  to  feed  the 
various  excretory  glands,  and  is  thus  tlirown  off  from  the 
system,  so  that  it  exists  in  a  less  proportion  in  the  returning 
venous  current.     (2).  That   if  arterial  blood   contains  more 
fibrine,  it  contains  also  less  albumen  *  than  venous,  so  that 

*  Lehmann  founa  in  serum  of  the  venous  blood  of  a  horse  11-428  parts  of 
albumen  per  100;  in  arterial  blood  9-217  parts  per  100.  The  quantity  of  fibrine 
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regarding  fibrine  as  a  procl\ict  of  oxydation,  this  is  no  more 
than  might  be  expected ;  the  fibrine  being  reconverted  into 
albumen  in  the  A-enous  blood. 

We  shall  conclude  this  discussion  as  to  the  nature  of  fibrine 
with  the  following  quotation  from  Rokitansky,  whose  testi- 
mony on  this  point  cannot  but  be  regarded  as  of  considerable 
weight : — "  Considering  the  frequency  of  solid  fibrinous  blas- 
temata  as  the  basis  of  pathological  new  formations,  compared 
to  their  rarity  in  the  physiological  condition,  and  referring 
also  to  the  predominance  of  the  development  of  the  tissues  out 
of  cells  in  the  physiological  condition,  and  to  the  deficiency  of 
fibrine  in  the  embryo,  we  cannot  suppress  the  declaration,  that 
we  are  inclined  to  see  (with  Zimmerman)  in  fibrine  really  an 
excretoiy  formation,  a  substance  brought  by  oxydation  nigh 
to  the  state  of  disintegration,  an  albuminous  matter  con- 
sumed by  oxydation,  which  together  with  albumen  appears 
only  in  the  form  of  pseudo-fibrine  to  be  any  longer  applied  to 
nutrition."  While  thus  rejecting  the  doctrine  that  fibrine  is 
the  sole  or  chief  plastic  element,  we  do  not  wish,  on  the  other 
hand,  to  deny  its  importance  when  of  proper  quality  in  main- 
taining the  due  consistence  of  the  blood,  and  in  fulfilling 
such  other  pui-poses  as  those  at  Avhich  we  have  glanced.  AVe 
now  proceed  to  consider  the  variations  of  this  substance,  in 
different  morbid  conditions,  as  to  quantity  and  quality. 

The  average  for  the  fibrine  of  ordinary  venous  blood, 
adopted  by  Andral,  is  3  parts  per  1000,  but  most  observers 
place  it  rather  lower.  Scherer  found  in  the  blood  of  healthy 
men  2-03 — 2- 63  parts.  Its  quantity  as  mentioned  is  greater 
in  arterial  than  in  venous  blood,  and  is  said  by  Schmid,  after 
numerous  examinations,  to  be  only  one-third  in  portal  venous 
blood  of  its  ordinary  amount  in  that  of  the  jugular  vein.  Sex 
does  not  appear  to  affect  the  proportion  of  fibrine,  but  the 
state  of  pregnancy  does  materially  ;  in  the  first  six  months 
the  quantity  is  decreased,  the  average  being  2'3  ;  during  the 
last  three  months  the  cj[uantity  is  increased,  so  as  to  average  4. 
After  parturition  the  quantity  for  a  time  seems  to  be  still 
further  increased,  a  circumstance  which  may  have  some  rela- 
tion to  the  tendency  to  uterine  inflammation,  and  mam- 
mary abscess,  which  marks  this  period.  In  very  early  infancy 
the  quantity  of  fibrine  in  the  blood  appears  to  be  small,  but  it 
experiences  a  mai-ked  increase  at  the  period  of  puberty. 
Lehmann,  in  experiments  upon  himself,  and  Nasse,  in  expe- 
riments upon  dogs,  found  that  animal  diet  increased  the  pro- 
portion of  fibrine  above  that  which  was  found  rmder  a  vege- 
table diet. 

Passing  now  to  the  morbid  conditions  in  which  the  fibrine 

in  the  venous  blood  (jugular  vein)  was  5'38i,  tbat  in  the  arterial  blood  was 
6-81*. 
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is  found  increased,  we  find,  as  a  general  law,  that  in  all 
inflammatory  diseases  especially  this  is  the  case.  In  acute 
articular  rheumatism,  Andral  records  in  one  case  as  high  a 
proportion  of  fibrine  as  10*2  per  1000,  in  several  others  it 
amounted  to  6,  7,  8  or  9.  In  bronchitis  (acute)  the  highest 
figure  obtained  was  9 "3,  in  pneumonia  lO'o.  The  maximum 
in  pleurisy  Avas  5"8,  in  peritonitis  7'2.  The  increase  was 
nearly  the  same  in'  one  case  of  erysipelas,  in  wliich  it  amounted 
to  7 '3,  and  in  another  of  tonsillitis,  in  which  it  was  7 '2.  A 
very  important  circumstance,  well  shown  by  Anch-al's  tables, 
is,  that  the  cfiect  of  bleeding  was  not  to  diminish  the  fibrine  ; 
in  this  respect  there  was  a  marked  contrast  between  the  fibrine 
and  the  red  globrdes ;  the  latter  sunk  with  each  successive 
abstraction  of  blood,  while  the  former  most  often  rose,  some- 
times considerably.  The  following  examples  of  this  fact  are 
very  striking : — 


1st  bleeding. 

2nd. 

Zrd. 

Uh.     5th. 

&th 

Acute  Rheumatism      6-1 

1-2 

7-8 

10-2       9 

7 

Pneimionia    ,     .     .     7*1 

8-2 

9-0 

10-0 

Peritonitis      .     .     .     3-8 

4-7 

6-1 

Pleurisy    ....     3-9 

5-8 

In  tuberculization  of  the  lungs  the  fibrine  shows  a  decided 
increase,  which,  however,  is  most  marked  when  intercurrent 
inflammation  is  set  up  in  the  part.  In  the  crude  state  of  the 
tubercles  the  mean  of  the  fibrine  is  about  4  ;  when  softening 
has  commenced,  it  is  about  4"5 ;  when  cavities  have  formed,  it 
is  from  5  to  o-o.  The  red  particles  steadily  decrease  from  the 
first.  In  chlorotic  persons  the  quantity  of  fibrine  is  main- 
tained at  its  usual  average,  and  is  sometimes  a  little  above  : 
this  circumstance,  taken  together  with  the  great  diminution  of 
the  globules,  accounts  for  the  formation  of  a  bufi'y  layer  on 
the  surface,  which  is  not  uncommon  in  such  blood. 

Deficiency  of  fibrine  is  observed  in  very  various  morbid 
conditions.  If  we  take  as  a  certain  indication  the  non-coagu- 
lated state  of  the  blood  (which,  perhaps,  we  are  warranted  in 
doing),  it  seems  to  be  very  deficient,  generally,  m  all  diseases 
proving  fatal  by  asphyxia,  or  in  which  the  respiration  has 
been  considerably  interfered  A\'ith  for  some  time  before  death. 
Thus  in  cases  of  obstructive  heart  disease,  the  blood  is  very 
commonly  in  a  fluid  state,  or  very  imperfectly  coagulated,  the 
coagula,  such  as  they  are,  being  very  soft,  and  extremely 
friable.  The  same  state  is  observed  in  cases  of  cyanosis,  in 
which,  owing  to  mixture  of  the  venous  and  arterial  blood,  this 
fluid  is  never  properly  oxygenated.  Excessive  fatigue  is  said 
to  prevent  the  blood  from  coagulating,  but  this  has  lately 
I  been  contradicted  by  Mr.  Gulliver,  who  found  the  blood  co- 
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agulated  in  a  hunted  stag,  and  in  two  hares  run  down  by 
harriers.  Various  poisons  seem  to  have  the  effect  of  pre- 
venting coagulation  of  the  blood ;  among  these  are  hydrocyanic 
acid,  carbonic  acid,  sulphuretted  and  carburetted  hydrogen. 
Andral  states,  that  if  a  concentrated  solution  of  carbonate  of 
soda  be  injected  into  a  vein,  the  animal  presents  the  symptoms 
of  typhus,  or  scurvy  (i.  e.  of  a  blood  disease),  and  the  blood  is 
found  fluid  in  the  vessels.  This  statement  is  confirmed  by 
Mr.  Blake,  and  the  same  result  proved  to  be  produced  by 
many  other  substances  :  others  again,  though  of  very  analo- 
gous character,  produced  a  contrary  effect.  For  instance, 
when  caustic  soda,  or  carbonate  of  soda,  was  employed,  the 
blood  was  coagulated  imperfectly,  or  not  at  all,  but  when 
liquor  potassse  or  its  carbonate  were  used,  the  blood  coagu- 
lated firmly.  We  have  ourselves  observed  the  formation  of  a 
buffy  layer  on  the  blood  of  an  animal  who  had  taken  liquor 
potassa)  for  several  days,  to  the  extent  of  disordering  its 
health.  Nitrate  of  potash,  and  many  other  neutral  salts,  did 
not  at  all  impede  the  coagulation  of  the  blood,  wliile  arsenious 
and  oxalic  acid,  infusion  of  digitalis,  and  some  metallic  astrin- 
gent salts,  did  so  decidedly.  We  may  infer  from  these  obser- 
vations, that  it  is  not  the  alkalies,  as  such,  nor  the  neutral 
salts,  as  such,  which  produce  the  effects  that  are  usually 
ascribed  to  them  upon  the  blood,  but  certain  substances  of 
particular  qualities.  Again,  in  adynamic  fevers,  we  often 
find  the  blood  remarkably  fluid,  so  as  to  gravitate  after  death 
to  all  the  depending  parts,  and  during  life  probably  occa- 
sioning a  tendency  to  haemorrhages,  petechise,  and  vibices, 
which  occasionally  take  place.  The  deficiency  of  fibrine  in 
these  cases  is  confirmed  by  analysis.  Andral  noticed  some 
diminution  of  this  element  in  the  outset  of  continued  fevers. 
It  never  increased,  except  on  the  supervention  of  an  inflamma- 
tion, and  m  the  height  of  the  disease  sometimes  sunk  A'ery 
low.  In  two  cases,  on  the  fifteenth  day,  it  did  not  amount  to 
more  than  1-  per  1000.  A  deficiency  of  fibrine  might  have 
been  anticipated  to  exist  in  Purpura  Haemorrhagica ;  and, 
indeed,  sometimes  this  seems  to  be  the  case.  Simon,  in  his 
"Animal  Chemistry,"  gives  two  analyses  ;  in  one  of  which  it 
is  mentioned  that  there  was  no  fibrine,  in  the  other  it  only 
amounted  to  0-905.  Dr.  Watson,  speaking  of  this,  or  of  the 
allied  disease — scurA'y — quotes  a  case,  recorded  by  Huxham, 
in  which  "neither  of  the  portions  of  blood  that  had  been 
drawn,  separated  into  serum  and  crassamentum  as  usual, 
though  it  had  stood  many  hours,  but  continued,  as  it  were, 
half-coagulated,  and  of  a  bluish-livid  'colour  on  the  top.  It 
was  most  easily  divided  on  the  slightest  touch,  and  seemed  a 
purulent  sanies  rather  than  blood,  with  a  kind  of  sooty  pow- 
der at  bottom."      Dr.   Copland  and  others  refer  to  similar 
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cases.  On.  the  other  hand,  Dr.  Budd  testifies  that,  in  some 
cases  of  scurvy,  the  coagulation  takes  place  as  in  healthy 
blood ;  and  in  two  cases  lately  examined  by  Dr.  Parkes,  it 
appears  that  the  fibrine,  at  least,  was  not  in  any  great  degree 
diminished.*  Dr.  Graves  also  mentions  a  case  in  which,  after 
each  of  three  bleedings,  there  was  formed  a  firm  coagulum, 
with  a  bufFy  coat.  The  plethoric  condition,  characterized  as 
we  have  seen  by  an  excess  in  the  quantity  of  red  globules, 
and  evidencing  a  tendency  to  congestion  and  haemorrhage,  is 
considered  by  Andral  as  generally  associated  with  a  deficient 
proportion  of  fibrine.  He  found  in  a  strong,  athletic  man, 
who  had  symptoms  of  cerebral  congestion,  as  low  a  figure  of 
fibrine  as  1'6,  and  remarks,  that  the  minimum  quantity  oc- 
curred in  those  cases  in  which  the  symptoms  of  congestion 
were  most  intense.  In  a  female,  who  had  been  struck  down 
senseless  by  an  attack  of  apoplexy,  the  first  bleeding  showed 
the  small  proportion  of  1*9  of  fibrine,  the  globules  being  at 
175"5.  After  three  days,  when  consciousness  had  begun  to 
return,  she  was  bled  again ;  and  now  the  fibrine  amounted  to 
3'o,  while  the  globules  had  diminished  to  137' 7. 

Alterations  in  the  quality  of  the  fibrine  manifest  themselves 
very  clearly  in  the  varying  size  and  fii-mness  of  the  coagulum, 
which  forms  in  blood  drawn  from  a  vein,  as  well  as  in  the 
peculiarities  of  structure  which  microscopic  examination  re- 
veals. We  will  consider  the  general  and  the  textural  differ- 
ences separately.  To  estimate  aright  the  condition  of  the 
coagulum  of  the  blood,  a  full  stream  should  be  allowed  to  flow 
from  a  sufficient  orifice  into  a  deep  vessel,  which  should  be 
afterwards  covered  over,  and  should  have  been  previously 
warmed.  If  drawn  in  a  small,  trickling  stream,  and  received 
into  a  cold,  shallow  vessel,  or  if  subsequently  agitated,  the 
coagulation  is  disturbed,  and  takes  place  either  too  rapidly, 
or  forms,  in  the  case  of  being  agitated,  irregular  shreds. 

The  coagulum,  when  formed,  maj^  be  very  large  and  firm, 
so  as  to  offer  considerable  resistance  when  an  attempt  is  made 
to  divide  it.  This  implies  a  fair  proportion,  or,  perhaps, 
rather  increased,  of  healthy  fibrine,  with  a  considerable  amount 
of  red  corpuscles.  I  have  been  informed  of  the  case  of  a 
plethoric  female  whom  it  was  necessary  to  bleed  frequently 
during  her  pregnancy.  The  coagulum  was  described  to  me 
as  so  firm,  "  that  it  might  have  been  kicked  from  one  end  of  a 
room  to  the  other."  On  the  other  hand,  the  coagulum  may  be 
large,  but  so  lax  as  to  be  very  easily  divided,  and,  if  handled, 

*  In  five  analyses  performed  by  Becquerel  aniJ  Rodier  the  general  results 
were  as  follows :— The  clot  was  always  of  good  consistence,  the  density  of  the 
serum  low,  the  water  increased,  the  quantity  of  globules  diminished  as  well 
as  their  feiTuginous  contents ;  the  fibrine  was  never  diminished— sometimes 
increased  ;  there  was  no  increase  of  alkalinity  or  of  salts ;  the  solids  of  the 
serum  were  notably  diminished. 
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readily  breaking  up.  This  implies  either  a  deficient  quantity 
of  fibrine,  or  a  defective  contractile  quality,  or  most  commonly 
both.  It  ma}'  generally  be  taken  as  a  positive  sign  that  bleed- 
ing is  not  necessary,  and  that  it  -will  not  be  borne  well.  The 
coagulum,  again,  may  be  very  firm,  but  considerably  slirunken 
and  contracted,  manifesting  this  not  only  by  its  recession  from 
the  sides  of  the  vessel,  but  by  the  concavity  of  its  upper  sur- 
face, which  at  the  same  time  is  covered  with  a  layer,  more  or 
less  thick,  of  a  light-yellow  colour.  This  layer  is  fibrine  sepa- 
rated from  the  red  corpuscles,  and  is  commonly  termed  the 
"  buffy  coat."  In  this  case  the  quantity  of  fibrine  is  much 
increased,  and  probably  also  its  contractile  quality,  which 
occasions  the  reduced  size  of  the  clot,  and  the  drawing  in  of 
the  surface,  or,  as  it  is  called,  "the  cupping."  A  buffy  coat 
sometimes  forms  on  the  surface  of  clots  which  are  rather  de- 
ficient in  firmness  ;  it  is,  however,  but  thin,  rather  transparent, 
and  produces  no  "cupping."  It  is  mostly  seen  in  rather 
asthenic  conditions  of  the  system,  and  from  its  appearance  the 
blood  Avhich  presents  it  is  distinguished  as  "  sizy."  Avery 
small,  firm  clot,  A\'ith  a  more  or  less  buffy  surface,  indicates  a 
diminution  of  the  red  corpuscles,  and  at  least  a  relative  excess 
of  fibrine. 

The  following  circumstances  *  are  favourable  to  the  formation 
of  the  buffy  coat: — (1.)  Slowness  of  coagulation,  which  gives 
the  red  corpuscles  more  time  to  sink.  (2.)  Increased  weight 
of  the  corpuscles,  and  their  aggregation  together  into  rouleaux. 
(3.)  A  diminution  in  the  specific  gravity  of  the  serum.  (4.)  A 
great  diminution  in  the  proportionate  quantity  of  the  red  cor- 
puscles, or  an  increase  in  that  of  fibrine.  None  of  these  cir- 
cumstances, however,  seem  to  us  to  accomit  fully  for  the 
phenomenon  in  question  ;  and  we  are  much  inclmed  to  believe 
with  Dr.  Alison,  that  there  exists  an  absolute  tendency  to 
separation  between  the  fibrine  and  the  corpuscles,  somewhat, 
perhaps,  of  the  nature  of  that  which  prevents  the  commixture 
of  some  dissimilar  fluids.  He  remarks  :— "  1st.  That  the  forma- 
tion of  the  buffy  coat,  though  no  doubt  favoured  or  rendered 
more  complete  by  slow  coagxilation,  is  often  observed  in  cases 
where  the  coagulation  is  more  rapid  than  usual;  and  the 
colouring  matter  is  usually  observed  to  retire  from  the  surface 
of  the  fluid  in  such  cases  before  any  coagulation  has  com- 

*  Dr.  Todd  and  Jlr.  Bowman's  "  PliysioloRical  Anatomy  "  vol  ii  v  "^5  It 
tnat  Mr.  buUuer  has  shown  tliat  in  serum  i-endpvprl  thirVpr  Vipivipr  -inri 
oZ''r?^v^%'nX'-^.T'r'  "'  ""^i'^S-r- ^I'e  red^'orSeTsubl^d"';!  not 
?P,  L?Pd  thh.^^,'p,/-if!^l  L^'^°  ^'T®  completely,  than  in  serum,  which  was 
sohifton     ^      Whirfnn^'^f.?  o*^  V""'  '''"'s"^'  ^^  ^^'^^.g  mixed  With  a  saline 

it?f  pas^e-^&  ^r^^^^^^j:;!  ^%^^^^ 

reSc'rto^"aSaret°oyi'hV.^^  ^™«''^^'  ^^  i-rcU^tS'ii^tSk°l 
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menced.  2nd.  The  separation  of  the  fibrine  from  the  colour- 
ing matter  in  such  cases  takes  place  in  films  of  blood,  so  thia 
as  not  to  admit  of  a  stratum  of  the  one  being  laid  above  the 
other.  They  separate  from  each  other  laterally,  and  the  films 
acquire  a  speckled  or  mottled  appearance,  equally  character- 
istic of  the  state  of  the  blood  with  the  bufl'y  coat  itself."  It 
does  not  seem  necessary  to  assume  that  there  is  any  actual 
repulsion  of  the  red  particles  from  the  fibrine,  the  tendency  to 
separation  may  simply  depend  on  the  increased  attraction 
(which  is  manifest)  of  the  respective  parts  of  each  element 
together. 

The  differences  in  textural  quality  which  fibrine  often  pre- 
sents, have  been  admirably  described  by  Rokitansky  and  Mr. 
Paget.  _  We  will  follow  the  account  given  by  the  former, 
though  it  be  somewhat  in  minute  detail,  as  we  may  have  occa- 
sion hereafter  to  refer  to  it.  Taking  strongly-marked  typical 
examples,  he  describes,  1st,  the  fibrine  which  is  found  in 
the  bodies  of  healthy  persons.  This  forms  pretty  compact 
and  tough,  moderately  adhesive  coagula  of  a  whitish  colour, 
passing  into  yellow.  They  may  be  torn  into  membranous 
layers,  and  exhibit  along  the  torn  surface  a  delicate  felting. 
Microscopic  examination  shows  a  clear  (hyaUne)  membra- 
nous or  flaky  basis-substance,  and  upon  it  a  thick  felt  of  very 
fine,  very  elastic,  black-bordered,  branching  fibres,  quickly 
dissolved  by  acetic  acid,  which  project  out  free  at  the  borders 
of  the  specimen.  Together  with  this  there  are  seen  on  the 
preparation,  appearing  more  evident  after  treatment  mth  acetic 
acid,  round,  glistening  nuclei,  and  along  with  these  a  few  de- 
licately-granulated, dull-looking,  round,  and  oval  nuclei,  and 
similar  _  cells  of  the  size  of  a  pus  corpuscle.  Of  the  same 
composition  are  certain  soft,  brawn-like  coagula,  termed 
Pseudo-fibrine,  which  Rokitansky  regards  as  a  very  important 
transition-formation  as  regards  healthy  nutrition,  between 
albumen  and  fibrine. 

The  2nd  variety  of  fibrine  forms  coagula  much  like  those 
of  the  preceding,  but  of  more  adhesive  quality.  They  include 
often  in  their  substance  notable  quantities  of  serum.  Under 
the  microscope  they  are  seen  to  consist  of  a  flaky  basis-sub- 
stance, which  divides  itself  into  fibres,  either  flat,  or  roundish, 
harsh,  and  stiff,  or  resembling  those  of  organic  muscle  ;  or  the 
basis-substance  may  appear  sometimes  membranous,  most  deli- 
cately fibred,  with  a  wavy  crisping.  On  this  basis  there  occur, 
together  with  elementary  granules,  numerous  round  black- 
bordered,  sometimes  also  staff-shaped  or  fibre-like,  elongated 
nuclei ;  and  besides  these,  especially  in  the  fluid  which  trickles 
out,  there  are  granulated,  dull-looking  nuclei,  and  similar 
nucleated  cells.  This  fibrine,  with  traces  of  the  preceding, 
is  often  combined  with  the  other  varieties.     Rokitansky  says 
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of  it,  that  it  is  often  eifused,  as  the  result  of  morbid  processes 
and  of  inflammation,  and  that  it  must  be  regarded  as  dis- 
eased, but  to  be  distinguished  from  the  following  varieties  by 
the  appellation  of  plastic  or  organizable. 

The  coagula  of  the  3rd  kind  of  fibrine  are  distinguished 
by  their  opacity,  by  a  dull-white  colour,  verging  on  yellowish, 
or  yellowish-green.  They  often  contain,  besides  serum,  red 
corpuscles  also  in  considerable  quantity,  which  indicate  an 
increased  capacity  of  coagulation,  and  more  rapid  occurrence 


Coi-puscular  unhealthy  fibrine,  from  exudation  on  pericardium.   It  consists 
ot  an  homogeneous  granular  basis,  imbedding  numerous  corpuscles. 

of  the  same.  They  present  m  this  case  different  shades  of 
redness  and  opacity.  Microscopically  examined,  the  coagulum 
is  found  to  consist  of  a  flaky  or  fibro-flaky  basis-mass,  or 
of  a  dull,  streaky  membrane,  each  of  which  is  rendered  opaque 
by  a  great  quantity  of  fine  punctiform  matter.  Besides,  there 
exist  upon  it,  and  together  with  it,  in  the  serum,  a  great 
number  of  nuclear  formations,  and  developed  dull  granulated 
nuclei,  and  similar  more  or  less  developed  cells.  Often  the 
whole  coagulum  appears  to  consist  of  both  the  last-named 
elements,  together  with  some  punctiform  substance.  The 
nuclear  formations  in  general  show  the  ordinary  indifference 
towards  acetic  acid.     This  fibrine  has  less  adhesive  quality. 

Fibrine  of  the  4th  kind  presents  a  still  higher  degree  of  the 
morbid  condition  of  the  preceding.  The  coagula  are  in  the 
highest  degree  opaque.  When  they  contain  no  blood-globules 
they  approach  more  manifestly  to  a  greenish-vellow.  Often, 
however,  they  contain  large  quantities  of  blood-globules,  and 
are  reddish-gray,  or  reddish-brown,  which  indicates  rapid 
coagulation.    More  closely  examined,  they  consist  of  a  thick. 
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finely-punctuated  mass,  of  nucleus  and  cell-formations,  com- 
porting themselves  in  various  degrees  more  and  more  lilte  the 
pus-cell  and  pus-nucleus,  which  are  held  together  generally  by 
a  tenacious,  amorphous,  uniting  mass  ; — no  network  of  fibres 
exists,  and  no  other  fibre-formation.  It  has  lost  still  more  of 
the  adhesive  (soldering)  quality.  The  3rd  and  4th  forms 
Rokitansky  denominates  croupous. 

At  this  point  the  fibrine  approaches  close  upon  that  exist- 
ing in  Pyoemia  ;  it  has  the  croupous  constitution  ;  the  nuclei 
and  cells  enclosed  in  the  coagulum  are  true  pus-nuclei  and 
pus- cells. 

Though  the  above  quotation  is  long,  yet  the  great  import- 
ance of  the  subject,  and  the  value  of  the  description  given  by 
so  high  an  authority,  made  us  unwUling  to  omit  or  abbreviate 
it.  Professor  Paget,  agreeing  closely  with  Eokitansky,  ex- 
presses the  same  facts  more  shortly  and  simply.  His  descrip- 
tion refers,  however,  to  fibrine,  as  it  appears  in  exudations, 
while  that  of  the  German  pathologist  is  expressly  confined  to 
the  fibrinous  coagula  which  are  found  within  the  vascular 
system.     The  correspondence,  however,  between  the  fibrine 


Alts'- ■"■■'"■•:«•' 


Softening  fibrine  from  a  vein  clot.   The  dark  points  are  minute  oil  drops. 

in  and  out  of  the  vessels  is  so  close,  that  the  characters  of  the 
one  apply  also  to  the  other ;  and  we  may,  therefore,  say,  that 
all  the  varieties  of  the  fibrme  of  the  blood,  as  manifested  by 
the  condition  of  the  coagula,  depend  upon  the  predominance 
of  one  of  two  forms  of  structure.  In  healthy  fibrine  the  fibrous 
structtire  greatly  predominates,  the  whole  mass  fibrillates  more 
or  less  perfectly,  and  the  included  corpuscles  are  comparatively 
few.  This  is  Mr.  Paget's^6r»80MS  variety.  Unhealthy  fibrine, 
which  tends  to  disintegration,  consists  of  a  granular  mass, 
imbedding  very  numerous  'nuclei  and  ceU-formations  ;  this  is 
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the  coi-puscular  variety.  These  tAvo  correspond  to  Rokitan- 
sky's  1st  and  4th  varieties,  and  his  2nd  and  3rd  are  only  com- 
binations of  them  in  different  proportions. 

We  shall  here  bricHy  notice  the  metanaorphoses  which 
coagiila  of  tibrine  may  undergo  : — (1.)  A  more  or  less  perfect 
development  of  fibre  may  take  place,  in  which  the  nuclei  are 
chiefly  concerned.  (2.)  The  coagula  may  fall  to  pieces,  and 
undergo  a  kind  of  dissolution  into  a  pappj^  or  pus-like  fluid, 
or  in  some  cases  into  a  fluid  whicli  is  really  of  the  nature  of 
pus.  This  cl\ange  may  befall  coagula  of  healthy  fibrine,  in 
consequence  of  their  being  placed  in  conditions  unfavourable 
to  fibre-development,  but  is  more  particularly  observed  in  the 
corpusculiU'  varieties.  It  was  shown  by  Mr,  Gulliver,  that 
the  puriform  fluid  often  found  in  vessels  was  really  fibrine 
which  had  undergone  softening  ;  and  it  was  an  important  step 
to  prove  that  such  collections  of  pus-like  matter  were  not  the 
result  of  phlebitis  ;  but  in  recognizing  their  non-inflammatory 
origin,  perhaps,  it  has  not  been  seen  clearly  liow  very  similar, 
or  even  identical,  they  might  be  with  certain  forms  of  true 
pus.  (3.)  The  fibrine  may  part  with  some  of  its  natural 
moisture,  and  change  into  a  resisting,  stitt",  dull,  translucent, 
or  also  opaque,  horny  mass.  In  process  of  time  it  may  be- 
come ossified  (probably  calcified).  (4.)  It  may  vmdergo  fatty 
transformation,  becoming  converted  into  a  mass  of  small,  oily 
molecules  or  drops.  (5.)  It  may  gradually  be  dissolved  and 
taken  up  again  into  the  circulation,  llokitansky  mentions  as 
an  instance  of  this  tire  removal  of  fibrinous  vegetations  from 
the  cardiac  valves. 

ORGANIC  CONSTITUENTS  OF  THE  SERUM. 

Albumen  is  the  principal  organic  constituent  of  the  serum, 
in  which  it  exists  dissolved  in  water  in  the  proportion  of  G3 
to  72  parts  per  1000  of  blood.  The  specific  gravity  of  the 
serum  is  on  an  average  1028,  and  varies  less  than  that  of  the 
entire  blood.  The  serum  is  naturally  of  a  light  yellow  colour, 
which  does  not  appear  to  depend  on  tlie  presence  of  hicmatine 
or  of  bile  pigment,  but  to  be  special  to  this  fluid.  We  have 
already  expressed  our  dissent  from  tlie  doctrine  that  the  fibrine 
is  the  sole  or  chief  material  intended  for  the  growth  and  nu- 
trition of  the  tissues,  and  fully  believe  that  the  albumen  is 
quite  as  much  or  more  applied  to  this  purpose.  AVc  have  no 
means  at  present  of  ascertaining  numerous  qualitative  varia- 
tions which  probal)ly  affect  the  albumen  of  the  serum.  In- 
deed, wo  cannot  but  believe  that  its  composition  must  be 
liable  to  continual  minute  changes,  as  on  the  one  hand  nutri- 
tive material  for  various  tissues  is  drawn  oft'  from  it,  and  on 
the  other,  chyle,  scarce  yet  raised  to  the  blood-standard,  and 
lymph,  containing  effete  or  scmi-effetc  residua  of  nutrition,  are 
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poured  into  it.  All  such,  however,  to  a  certain  extent,  are 
clearly  natural ;  and  were  our  powers  of  analysis  greatly 
more  refined,  we  should  probably  find  that  it  was  by  the 
most  gradual  steps  that  physiological  variations  passed  into 
morbid. 

The  amount  of  albumen,  according  to  Andral  and  Gavarret, 
is  notably  increased  in  various  diseases  ;  but  this  excess  does 
not  appear  to  be  characteristic  of  any.  In  acute  rheumatism 
an  increase  was  found  varj-ing  from  4  to  24  ;  in  pneumonia, 
the  highest  increase  was  about  12;  in  pleurisy,  the  extraor- 
dinary amount  of  34  in  excess  was  once  observed  ;  and  several 
other  instances  are  mentioned  of  lower  degree.  Peritonitis, 
tonsillitis,  and  erysipelas,  all  furnish  cases  in  which  there  was 
more  or  less  considerable  increase  of  the  albumen.  This  is  the 
case  also  in  tubercular  disease  of  the  lungs,  and  in  simple  and 
continued  fevers.  Bleeding  does  not  appear  to  influence  the 
quantity  of  albumen  in  a  very  constant  way  ;  on  the  whole  it 
tends  to  decrease  it,  and  this  seems  to  be  especially  the  case  in 
typhoid  fever.  In  cases  of  cerebral  congestion  and  of  apo- 
plexy, generally  considered  as  examples  of  plethora,  there 
was  found,  especially  in  the  former,  a  very  considerable  in- 
crease in  many  cases  of  the  albumen.  This  amounted  once  to 
24'8  beyond  the  mean.  In  the  latter  there  were  several  in- 
stances of  marked  diminution.  Cases  of  chlorosis,  in  which 
the  globules  ai-e  so  remarkably  diminished,  show  rarely  any 
diminution  of  albumen ;  and  sometimes  a  considerable  excess, 
amounting  to  14  or  20  parts  per  1000, 

Diminution  of  the  albumen  of  the  serum  probably  takes 
place  in  various  diseases,  attended  with  defective  nutrition 
and  wasting,  but  has  been  more  particularly  observed  in  renal 
dropsy.  It  appears  as  if  the  albumen  of  the  serum,  being 
drained  off  in  the  urine,  and  in  the  dropsical  efflux,  there 
remains  behind  a  less  quantity  in  the  blood.  This  idea  is 
confirmed  by  the  results  of  three  successive  analyses  of 
Andral' s,  in  the  first  of  which  there  being  much  albumen  in 
the  urine,  the  serum  contained  only  57'9  ;  in  the  second,  the 
urine  containing  less  albumen,  the  amount  m  the  serum  had 
mcreased  to  66  ;  in  the  third,  the  urine  being  no  longer  albu- 
minous, the  quantity  m  the  serum  had  returned  to  its  normal 
figure,  72.  It  is  also  in  accordance  with  the  circumstance 
noticed  by  Dr.  Bright,  and  others,  of  low  specific  gravity  of 
the  serum  in  this  disease.  Still  this  explanation  does  not 
accord  with  the  general  fact,  that  dropsical  effusions  are  more 
watery,  and  contain  less  albumen,  than  the  serum,  which  one 
would  therefore  expect  to  find  of  greater  density  in  such 
cases.  Probably  the  supply  of  such  albumen,  both  from  the 
chyle  and  IjTuph,  is  defective  in  quality  and  quantity.  Bec- 
querel  and  Rodier  state,  that  in  diseases  of  the  heart  the 


44  EXTRACTIVE  MATTERS. 

albumen  of  the  serum  varies  but  little  as  long  as  there  is  no 
dropsy  ;  then  it  diminishes,  and  often  considerably.  In  the 
disease  called  the  rot,  affecting  sheep,  which  is  characterized 
by  the  presence  of  numerous  distomata  (flukes)  in  the  biliary 
ducts,  M.  Andral  and  his  coadjutors  found  the  albumen  of 
the  blood  considerably  diminished,  as  well  as  the  red  globules, 
while  the  water  was  greatly  increased.  Sheep  are  also  sub- 
ject to  ordinary  anaemia,  i.'e.  to  a  deficiency  of  red  globules 
only  in  the  blood,  the  albumen  remaining  at  its  normal 
amount ;  and  it  is  very  worthy  of  remark,  that  in  these  latter 
cases  dropsy  does  not  take  place,  while  in  sheep  affected  with 
the  rot  it  is  not  xmcommon.  This  seems  to  point  out  that 
when  in  cases  of  cachexia  and  debility  serous  infiltrations  of 
the  limbs  occur,  it  is  owmg  to  a  diminution  in  the  quantity 
of  albumen  in  the  blood. 

EXTRACTIVE    MATTERS. 

Chemistry  has  as  yet  ascertained  too  little  respecting  these 
substances,  even  in  the  healthy  condition,  to  make  any  con- 
clusion possible  regarding  their  variations  in  disease.  Simon's 
division  into  water  extract,  proof  spirit  extract,  and  alcohol 
extract,  is  of  no  avail  for  physiology  or  pathology.  As  his 
eminent  namesake  remarks,  what  we  want  is  a  division  of 
these  matters  according  to  the  organs  or  systems  of  organs 
that  produce  them.  Still  the  recognition  of  the  existence  of 
such  matters  in  the  blood  is  important,  as  showing  us  the 
actual  presence  of  principles  that  are  effete,  or  tending  to 
become  so  in  this  fluid,  and  reminding  us  how  often  iU  health 
and  mal-aise  may  depend  on  the  formation  of  lumatixral  pro- 
ducts of  this  kind,  which  come  at  length  to  be  generated  by 
an  almost  habitual  vice  of  the  system. 

Accoirdng  to  Lehmann's  estimate,  the  quantity  of  extractive 
matter  in  healthy  blood  is  0-25  to  0-42  per  100.  Nasse  found 
a  larger  proportion  in  the  blood  of  children  and  of  young 
animals  than  in  that  of  adults.  Arterial  blood,  according  to 
Lehmann,  contains  more  than  venous  blood  in  the  proportion 
of  5-374  parts  to  3-617.  Portal  vein  blood  of  horses,  five  to 
ten  hours  after  food,  contained  on  an  average  7-422  parts  ; 
twenty-four  hours  after  food  the  quantity  amounted  to  10  ; 
but  it  was  always  less  than  that  existing  in  hepatic  vein  blood, 
which  averaged  above  18.  The  existence  of  a  larger  quantity 
of  extractive  matter  in  arterial  than  in  venous  blood,  may  per- 
haps be  accounted  for  by  the  increased  oxydation  of  some  of 
the  organic  matters  which  takes  place  in  and  after  the  passage 
of  the  blood  tlii-ough  the  lungs.  The  larger  amount  in  the 
blood  of  young  growing  creatures  is  in  correspondence  with 
the  greater  activity  of  their  circulation,  and  their  nutritive 
processes  generally.    The  excess  in  the  hepatic  vein  above 
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the  portal  blood  indicates  that  an  absorption  of  matter  from 
the  hepatic  cells  into  the  current  traversing  the  lobules  takes 
place.  Sugar,  we  know,  is  conveyed  into  the  blood  from  this 
source,  and  there  is  equal  reason  to  believe  that  extractive 
matter  may  be.  Though  we  cannot  class  liver-sugar,  or 
glucose,  altogether  with  extractive  matter,  as  it  is  rather  of 
the  nature  of  a  secretion,  yet  we  cannot  but  notice  the  pro- 
bable relation  in  which  it  stands  to  the  disease  called  diabetes, 
and  the  ideas  which  this  view  suggests  as  to  various  diseases 
which  appear  to  have  their  seat  in  the  blood.  It  seems  that 
one  very  important  featui-e  in  diabetes  is,  that  the  sugar 
formed  in  the  liver,  and  absorbed  into  the  blood,  is  not  decom- 
posed, as  it  ought  to  be,  into  carbonic  acid,  but  circulating  in 
the  blood,  and  arriving  at  the  kidneys,  stimulates  them  unna-' 
turally,  and  so  occasions  the  profuse  diuresis  wliich  exhausts 
the  system.  So,  various  ill-defined  extractive  matters  intended 
to  be  decomposed  and  eliminated  through  the  skin,  or  other 
channels,  may  fail  to  undergo  their  normal  changes,  and  be, 
in  consequence,  more  or  less  completely  retained  in  the  blood, 
which,  circulating  thus  contaminated,  becomes  a  source  of 
mal-nutrition  and  disorder  to  various  parts.  What  more  pro- 
bable account  can  be  given  of  the  origm  of  most  skin  diseases  ? 
Siu-ely  in  such  an  instance  as  this  the  value  of  a  sound  patho- 
logy is  most  manifest,  if  it  be  only  to  open  our  eyes  to  the 
absurdity  of  not  a  few  of  the  ordinary  remedial  measures. 
Liebig  has  particularly  described  three  substances  which 
appear  to  belong  to  the  class  of  extractive  matter,  creatin, 
creatinin,  and  inosinic  acid  ;  the  two  former  seem  to  be  of  the 
nature  of  alkaloids,  the  latter  combines  with  bases  as  an  acid. 
They  are  all  nitrogenized  substances,  and  are  found  in  the 
watery  extract  of  muscle  ;  the  two  former  are  present  in  the 
urine,  and  are,  therefore,  doubtless  effete.  They  do  not  seem 
to  have  been  detected  in  the  blood,  but  must  of  course  have 
passed  through  it  before  being  excreted  v.'ith  the  urine. 
Creatin,  Lehniann  states,  is  analogous  to  Theein,  an  alkaloid, 
which  in  some  trials  has  produced  very  severe  nervous  symp- 
toms, even  when  taken  in  small  doses.  Many  slight  changes 
in  creatin  or  the  allied  substances  render  them  capable  of 
producing  any  similar  phenomena. 

OILY    MATTER    IN    THE    BLOOD. 

The  quantity  of  oil  existing  in  the  blood  cannot  be  esti- 
mated only  from  the  amount  contained  in  the  serum,  for  it  is 
present  also  in  the  red  corpuscles,  and  in  the  fibrine.  The 
quantity  contained  in  the  crassamentum,  which  is  made  up  of 
these  two  components,  is  not  much  inferior  to  that  in  the 
serum.  The  serum  of  arterial  blood  contains  less  oily  matter 
than  that  of  venous.     Lehmann  gives  0*264  per  cent,  as  the 
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proportion  in  the  first,  0-393  per  cent,  in  the  latter.*  Chev- 
reul  states  the  quantity  of  oily  matter  in  librine  as  amounting 
to  4  or  4^  per  cent.  Lecame  distinguishes  a  crystallizable  and 
non-crystallizable  oily  matter  in  the  blood,  the  former  in  the 
proportion  of  1-20  to  2-10,  the  latter  in  that  of  1  to  1*30  per 
1000  parts  of  serum.  Cholesterine  and  seroline  are  two  crys- 
talluie  fatty  substances  which  have  been  found  in  blood  ;  the 
former  is  of  very  common  occurrence  in  exudations  in  various 
parts,  and  in  some  tumovirs ;  it  forms  the  weU-known 
rhomboid  tablets  by  which,  when  in  a  solid  form,  it  is 
immediately  recognized.  The  blood  of  females,  according 
to  Becquerel,  contains  on  an  average  more  fatty  matter  than 
that  of  men.  In  both  sexes  the  quantity  of  cholesterine  in- 
creases with  advancing  years,  after  the  age  of  40  or  50.  It 
seems  established,  as  was  natural  to  expect,  that  the  quantity 
of  oily  matter  in  the  blood  increases  after  taking  food.  A 
milky  state  of  the  serum  had  often  been  observed,  but  though 
it  was  generally  supposed  to  depend  on  the  admixture  of 
chyle,  this  could  hardly  be  said  to  have  been  proved  until 
lately.  Dr.  Buchanan's  experiments  upon  healthy  persons 
show  that  the  serum  "  becomes  turbid  about  half-an-hour 
after  taking  food,  the  discoloration  increases  during  several 
hoxirs,  attams  its  maximum  in  about  six  or  eight  (after  a  full 
meal),  and  then  becomes  gradually  clearer  till  its  limpidity  is 
restored.  The  opaque  serum  is  generally  milk-white,  some- 
times cream-yellow,  or  yellowish  brown,  like  thin  oatmeal 
gruel ;  or  it  merely  loses  its  limpidity,  and  is  like  weak  syrup. 
It  always  contams  solid  white  granules,  smaller  than  the  blood 
corpuscles,  which  are  suspended  in  it,  and  which  wUl  rise  in 
a  white  cream  to  the  surface,  either  spontaneously,  or  after  the 
fluid  has  been  saturated  with  common  salt.  The  cream  thus 
obtamed  is  soluble  in  caustic  potash,  but  insoluble  in  ether  or 
alcohol,  and  is  considered  by  Dr.  R.  D.  Thomson  as  probably 
a  proteine  compound."  The  microscopic  appearance  of  milky 
serum,  as  I  have  observed  it,  has  depended  on  the  presence 
of  a  diffused  finely  divided  matter,  much  resembling  the  mo- 
lecular base  of  the  chyle.  Sometimes,  however,  distinct  oil 
drops  are  observed.  When  we  remember  that  the  molecular 
opaque  matter  of  the  chyle  is  surely  of  oily  nature,  and  find 
that  the  opacity  of  the  serum,  which  occurs  after  a  meal  of 
food  containing  fat,  is  in  part  due  to  the  presence  of  proteine 
granules,  we  can  hardly  help  entertaining  the  idea  which 
various  other  chcumstances  confirm,  that  the  oily  matter  is 
actually  converted  into  albumen.  Should  this  ever  be  proved 
to  be  the  case,  we  should  clearly  see  how  in  a  lowered  state 

*  Lehmanu  found  in  ino  parts  of  dried  blood  corpuscles  of  the  ox  2'2i9  of 
oily  matter ;  arterial  blood  corpuscles  contained  l'8il  parts  of  oily  matter 
per  100  thereof;  venous  blood  3"5y5  parts. 
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of  the  vital  powers  nutrition  must  be  impaired,  and  how  the 
failure  of  this,  the  first  of  the  ascending  nutritive  processes, 
would  be  a  prime  cause  of  the  degeneration  of  various  tissues, 
or  of  the  accumulation  of  adipose  tissue,  which  are  both 
signs  of  feeble  general  power.  The  general  result  of  Bec- 
querel  and  Rodier's  very  careful  analysis  of  the  blood  in 
A'arious  diseases,  with  regard  to  the  variations  in  the  quantity 
of  oQ,  is  that  almost  from  the  ovitset  of  every  acute  disease  the 
amount  is  increased,  and  particularly  that  of  the  cholesterine. 
Diseases  of  the  liver,  Bright's  disease,  and  tuberculosis  have 
the  same  effect. 

SALINE    INGREDIENTS. 

There  remain  for  our  consideration  the  various  salts  of  the 
blood,  and  the  water  which  holds  them  in  solution.  The 
amount  of  salts  in  the  blood  of  man  is  somewhat  greater  than 
in  the  blood  of  woman  ;  that  of  the  former  contains,  on  an 
average,  8'8  per  cent.,  that  of  the  latter  8"1  ;  in  both  sexes 
the  variations  compatible  with  health  are  considerable.  The 
blood  of  adults  contains  more  salts  than  that  of  children  ; 
arterial  blood  more  than  venous.  The  prolonged  use  of  ali- 
ments containing  much  common  salt  is  said  to  cause  an  in- 
crease in  the  proportion  of  the  latter,  and  of  the  other  salts 
generally.  The  folloAving  appear  to  be  the  principal  saline 
combmations  in  the  blood  : — Chloride  of  Sodium,  and  Potas- 
sium, Sulphate  of  Potash,  Carbonate  and  Phosphate  of  Soda. 
Of  the  alterations  which  the  salts  undergo  in  different  diseases 
we  have  not  much  knowledge.  In  malignant  cholera  the 
excessive  drain  tells  most  on  the  fluid  part  of  the  blood,  and 
hence  that  remaining  in  the  vessels  is  thick  and  tarlike  ;  hence, 
also,  the  extraordinary,  though  temporary,  effect  of  injecting 
saline  solutions,  which  return  to  the  blood  the  material  effused 
fi'om  it,  and  revive  all  the  functions  that  were  well  nigh  ex- 
tinct. Doubtless,  if  the  intestinal  discharges  could  be  arrested, 
the  effect  would  be  permanent,  but  as  it  is,  their  effect  is  soon 
exhausted.  Henle  assumes  that  in  inflammation,  when  the 
flow  of  blood  in  a  part  is  retarded,  exudation  of  the  more 
watery  and  saline  parts  of  the  liquor  sangviinis  takes  place,  so 
that  that  which  remains  in  the  vessels  becomes  inspissated, 
and  producing  endosmotic  changes  in  the  red  corpuscules 
disposes  them  to  adhere  together.  This  view,  however,  is 
mere].y  hypothetical.  Vogel  states,  that  "  the  salts  are  in- 
creased in  scurvy,  and  it  is  very  probable  that  this  change 
influences  the  condition  of  the  fibrine,  hindering  its  coag- 
ulability, and,  perhaps,  checking  its  formation  ;  that  it  affects 
the  blood  corpuscles  by  withdrawing  their  water,  rendering 
them  granular,  and  collecting  them  in  heaps  ;  and  that  it  thus 
plays  an  essential  part  in  the  disease  itself."     However,  his 
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statement  has  been  contradicted  rather  than  confirmed.  In 
the  cases  of  purpura  examined  by  Dr.  Parkes,  which  have 
been  alluded  to,  the  quantity  of  salts  seems  to  have  been 
below  the  average.  In  acute  exanthemata,  in  dysenteric  afiec- 
tions,  in  endemic  agues,  Lehmann  mentions  the  proportion  of 
the  salts  to  be  increased,  as  also  in  Bright's  disease,  in  typhus, 
and  in  all  kinds  of  dropsy  and  hydremia.  In  violent  inflam- 
mation the  salts  are  much  diminished. 


Lecame's  estimate  of  the  mean  quantity  of  water  in  1000 
parts  of  blood  is  790  ;  he  found  more  water  in  the  blood  of 
women  than  in  that  of  men,  more  in  the  blood  of  children  and  of 
aged  and  debilitated  persons  than  in  that  of  vigorous  adults, 
more  in  the  lymphatic  than  in  the  sanguineous  temperament. 
It  is  clear  that  the  whole  quantity  of  water  is  not  contained 
in  the  serum,  a  certain  proportion,  which  must  A'ary  with  the 
specific  gravity  of  the  blood,  is  enclosed  in  the  red  corpuscules, 
and  holds  their  colouring  matter  in  solution.  The  serum  of 
arterial  blood  and  of  portal  vein  blood  is  said  by  Lehmann  to 
contain  more  water  than  that  of  venous  blood  generally.  It 
is  a  very  remarkable  circumstance,  and  strongly  indicative  of 
wise  provision,  that  it  is  very  difiicult  to  demonstrate  by 
analysis  an  actual  increase  of  the  quantity  of  water  in  the  blood 
after  copious  drinks  have  been  taken.  Denis  and  Schiiltz  are 
at  issue  as  to  whether  such  an  increase  is  detectible  or  not. 
This  seems  to  show  how  exactly  the  vascular  system  is  kept 
at  a  certain  degree  of  tension,  so  that  in  proportion  as  ab- 
sorption at  one  part  takes  place,  excretion  at  another  ensues 
correspondingly.  The  effect  of  bleeding  and  starving  which  was 
before  noticed,  of  reducing  the  amount  of  globules,  tells,  of 
course,  proportionally,  in  increasing  the  quantity  of  water  ;  this 
can  easily  be  ascertained,  as  it  is  in  great  measure  relative ; 
the  merely  positive  increase  is  much  more  doubtful.  Andral 
mentions  a  case  of  confirmed  chlorosis,  in  which  the  water  in 
the  blood  amounted  to  867*9,  an  increase  of  nearly  78  parts 
per  1000.  Lehmann  states,  that  in  the  beginnmg  of  most 
diseases,  especially  acute  ones,  the  blood  is  found  more 
watery  than  natural,  the  serum,  however,  at  the  same  time 
being  richer  in  solid  contents.  He  accounts  for  this,  by  sup- 
posing that  the  material  which  should  have  been  applied  to 
the  formation  of  the  globules,  or  which  results  from  their 
decay,  remains  in  the  serum.  During  the  fu-st  ten  days  of 
typhus,  the  first  stage  of  scarlet  fever,  measles,  and  cholera, 
this  increase  in  the  watery  constituents  of  the  blood  does  not 
appear  to  take  place. 

The  condition  which  is  commonly  called  Anaemia  should,  it 
would  seem,  more  properly  be  named  Hydrsemia,  as  in  most 
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cases  it  is  not  so  mucli  a  deficient  quantity  of  blood,  which  it 
is  intended  to  describe  as  a  defective  quality.  Doubtless,  a 
person  reduced  greatly  by  phthisis,  or  any  exhausting  disease, 
is  really  in  a  state  of  anoemia,  he  has  less  blood  than  natural 
in  his  body,  as  well  as  too  watery  ;  but  a  female  suffering  from 
the  consequences  of  amenorrhcea,  with  pale  lips  and  face,  is 
much  more  likely  to  be  in  a  state  of  hydrajmia,  the  mass  of  blood 
not  being  diminished,  but  its  red  corpuscles  replaced  by  water. 
Having  examined  the  variations  which  the  several  con- 
stituent elements  of  the  blood  are  liable  to  undergo,  we  next 
proceed  to  make  a  few  remarks  on  certain  abnormal  matters 
which  are  occasionally  present  in  it.  Carbonic  acid  gas, 
the  product  of  respiration,  i.  e.  of  the  conveyance  of  oxygen 
throughout  every  part  of  the  frame,  becomes,  if  it  accumulates 
beyond  a  certam  small  amount  in  the  blood,  the  cause  of 
serious  disorder  and  speedily  of  death.  Various  diseases  of 
the  thoracic  viscera,  or  impediments  to  the  free  action  of  the 
walls  of  the  chest,  prevent  more  or  less  the, due  oxygenation  of 
the  blood,  which  is  indicated  by  the  dusky  hue  of  the  com- 
plexion, the  lividity  of  the  lips,  the  sensation  of  oppression  at 
the  chest,  and  of  dyspnoea.  The  larger  the  quantity  of  blood 
which  is  circulating  in  the  vessels,  and  the  more  vigorous  the 
state  of  health  and  the  general  activity  of  the  functions,  the 
greater  must  be  the  accumidation  of  carbonic  acid  when  any 
asphyxiating  cause  begins  to  operate,  and  the  more  severely  will 
its  effects  be  manifested.  If,  however,  the  mass  of  blood  be 
greatly  diminished  by  exhausting  drains,  by  diminution  of 
food,  and  by  non- development  of  its  corpuscles,  then  the 
amount  of  respiratory  action  may  be  also  greatly  diminished 
without  producing  the  symptoms  above  mentioned.  Thus  if 
a  person  in  health  should  suddenly  be  deprived  of  one-half 
or  three-fourths  of  his  breathing  apparatus,  he  would  quickly 
die,  suffocated ;  but  a  patient  in.  the  last  stage  of  phthisis, 
whose  lungs  are  destroyed  to  the  same  extents,  may  continue 
to  live  on  without  experiencing  any  notable  dyspnoeal  distress. 
In  the  same  way,  when,  diiring  violent  exertion,  a  greatly 
increased  quantity  of  carbonic  acid  is  formed,  the  amount  of 
oxygen  introduced  into  the  lungs  requires  to  be  increased  in 
proportion,  and  hence  the  hurried  and  panting  respiration. 
A  hybernating  animal  scarcely  breathes  at  all ;  its  animal 
heat  is  not  above  the  temperature  of  the  atmosphere,  and  all 
its  functions  are  in  abeyance  ;  carbonic  acid,  therefore,  is  not 
formed,  and  the  inhalation  of  oxygen  is  not  necessary :  life, 
reduced  to  this  low  ebb,  continues  in  an  atmosphere  which 
would  cause  instant  suffocation  if  the  animal  were  awake. 
Man  does  not  hybemate,  but  it  seems  highly  probable  that 
the  system  must  temporarily  have  been  in  a  similar  state  in 
those  cases  in  which  life  has  been  restored  after  prolonged 
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immersion  for  half  an  hour  or  more.  In  persons  affected  with 
the  morbus  cwriileus,  when,  from  some  malformation,  the  pul- 
monic and  systematic  circulations  are  no  longer  kept  distinct, 
we  haTe  the  best  opportunities  for  observing  the  effect  of  an 
unnaturally  venous  condition  of  the  blood.  The  following 
excellent  description  is  given  by  Dr.  Williams  : — "  Individuals 
thus  affected  are  in  a  lower  scale  of  animation.  The  slower 
processes  of  nutrition  and  secretion  seem  to  go  on  pretty  well, 
but  the  muscular  power  is  low,  slight  exertions  bring  on 
symptoms  of  faintness,  palpitation,  suffocation,  or  insensi- 
bility, the  animal  heat  is  lower  than  natural,  and  there  is 
greater  suffering  from  the  influence  of  cold.  In  short,  all  the 
powers  of  body  and  mind  are  slender,  and  are  easily  disordered 
by  any  circumstances  which  tax  their  activity.  In  the  few 
that  reach  mature  age  there  is  no  sexual  passion.  .  .  . 
The  subjects  of  cyanosis  are  said  to  be  very  liable  to  haemor- 
rhages, and  when  these  occur  spontaneously,  or  from  acci- 
dental causes,  it  is  very  difficult  to  stop  them.  This  must  be 
ascribed  to  the  deficiency  of  fibrine,  which  we  have  already 
found  to  occur  Avhere  the  changes  of  the  blood  by  respiration 
am  imperfect." 

In  what  way  does  accumulation  of  carbonic  acid  in  the 
blood  prove  fatal  to  life  ?  We  find,  after  death  from  asphyxia, 
the  left  side  of  the  heart  comparatively  empty,  and  its  cavities 
contracted,  the  right  side  gorged  with  blood,  as  well  as  the 
veins  generally  ;  the  lungs  are  also  distended  and  gorged  with 
dark  blood.  Now,  it  has  been  shown  that  the  essential  cause 
of  the  failure  of  the  circulation  is  not  paralysis  of  the  heart,  or 
of  the  brain,  though  these  may  have  some  influence,  but  ar- 
rest of  the  blood  in  the  capillaries  of  the  lungs. 

How  this  arrest  is  produced  we  have  not  sufficient  positive 
information  to  enable  us  certainly  to  explain,  but  we  see  that 
it  is  a  phenomenon  of  the  same  class  as  that  congestion  which 
has  been  mentioned  as  often  occurring  when  the  function  of  a 
part  is  suddenly  put  a  stop  to,  or,  as  Dr.  Carpenter  expresses 
it  generally,  "  the  performance  of  the  normal  reaction  between 
the  blood  and  the  surrounding  medium,  (whether  this  be  air, 
water,  or  solid  organized  tissue,)  is  a  condition  necessary  to 
the  regular  movement  of  the  blood  through  the  extreme 
vessels."  The  correctness  of  this  position  is  almost  demon- 
strated by  the  following  experiment  of  Dr.  Reid's.  Having 
adapted  an  hoemadynamometer  to  a  systemic  artery  of  an 
animal,  and  obstructed  its  respiration,  he  found  that  when 
non-oxygenated  blood  was  begmning  to  circulate,  as  shown  by 
the  commencing  supervention  of  insensibility,  the  column  of 
mercury  in  the  tube  was  raised,  indicating,  of  course,  an  in- 
creased resistance  to  the  onward  flow  through  the  capillaries. 
In  this  instance  the  normal  changes  between  the  non-arte- 
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rialized  and  the  tissues  could  not  take  place,  and,  conse- 
quently, the  blood  could  not  freely  pass  through  them.  The 
converse  of  this  experiment  is  presented  to  us  in  the  effect  of 
extreme  cold  on  parts  that  are  exposed  to  it.  The  functions 
of  the  part  are  abolished,  the  circulation  languishes  and  at 
last  ceases,  the  vessels  remaining  congested  with  venous  blood, 
which  is  not  carried  onwards.  Hence  the  blue,  or  livid  colour 
which  the  surface  presents.  In  this  case,  the  vital  power  of 
the  tissues  seems  to  be  paralyzed  by  the  sedative  influence  of 
the  cold,  and  as  a  consequence,  their  nutrition  and  circulation 
are  also  brought  to  a  stand.  The  arrest  of  the  pulmonary 
circulation  in  asphyxia  seems  very  analogous  to  the  foregoing 
instance  ;  the  normal  changes  in  the  lung  tissue  having  ceased, 
the  blood  is  no  longer  able  to  traverse  its  capillary  plexus 
freely,  but  stagnates  there,  and  congests  the  part.  Thus  far 
we  simply  class  together  a  number  of  similar  phenomena,  and 
educe  from  the  circumstances  common  to  them  a  kind  of  law, 
viz.,  that  quoted  from  Dr.  Carpenter.  But  lately  Dr.  Draper 
has  brought  forward  a  view  which  is  extremely  plausible  and 
beautiful,  and  appears  to  us  likely  to  prove  of  the  greatest 
value  in  physiology  and  pathology.  It  is  founded  on  the 
statement,  "  that  if  two  liquids  communicate  with  one  another 
in  a  capillary  tube,  or  in  a  porous  or  parenchymatous  struc- 
ture, and  have  for  that  tube  or  structure  different  chemical 
affinities,  movement  will  ensue,  that  liquid  which  has  the 
most  energetic  affinity  will  move  with  the  greatest  velocity, 
and  may  even  drive  the  other  liquid  entirely  before  it."  The 
essential  idea  appears  to  be  this,  that  the  on-coming  liquid 
is  attracted,  particle  by  particle,  to  various  points  of  the 
tissue  which  it  traverses,  that  the  attraction,  having  taken 
place,  soon  ceases,  in  consequence  of  an  alteration  being 
effected  in  the  attracted  fluid,  and  that  then  the  particles  of 
fluid,  no  longer  retained  or  drawn  to  the  part  by  attraction, 
are  pushed  on  by  fresh  quantities  of  unaltered  fluid,  for  which 
the  tissue  has  attraction.  Thus,  in  the  systemic  capillaries, 
the  arterialized  blood  is  attracted  to  the  tissues,  changed  by 
the  act  of  nutrition  to  venous,  therewith  loses  its  capacity  of 
being  attracted,  and  is  driven  on  by  more  arterial  blood  coming 
up  within  the  range  of  the  tissue's  attraction.  In  the  same 
way  we  may  conceive  an  attraction  to  subsist  between  the 
venous  blood  and  the  air  in  the  cells  of  the  lung,  which  will, 
of  course,  cease  as  soon  as  the  change  from  A'enous  to  arterial 
blood  has  been  accomplished.  The  effect  of  this  nutrition 
force,  a  term  which  we  prefer  to  Dr.  Carpenter's  "  capillary 
force,"  is,  evidently,  to  promote  remarkably  the  free  transit  of 
the  blood  through  a  part,  and  there  can  be  no  doubt,  that  the 
arrest  or  abolition  of  this  force  must  tend  materially  to  obstruct 
the  circulation.     Hence,  in  asphyxia,  the  attraction  probably 
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continuing  some  time,  but  the  normal  changes  which  liberate 
each  particle  from  it  not  taking  place,  the  blood  continually 
arrives  and  stagnates  in  the  pulmonary  capillaries.  We  have 
dwelt  the  longer  on  this  subject,  because  it  appears  to  us 
of  so  much  importance  to  recognize  the  principle  that  the 
nutrition  of  a  part  influences  so  materially  the  circulation  of 
blood  through  it,  and  because  we  may  often  have  occasion  to 
refer  to  the  view  here  enunciated.  The  poisonous  influence 
of  carbonic  acid  is  well  shown  by  the  following  comparative 
experiment  of  Kolando.  He  tied  one  of  the  bronchi  in  a 
tortoise,  and  found  that  the  animal  was  not  materially  injured 
thereby,  but  when,  instead  of  merely  cutting  off'  the  access  of 
air,  he  furnished  a  supply  of  carbonic  acid  to  that  lung,  the 
other  still  receiving  air,  the  animal  died  in  a  few  hours. 

When  the  action  of  the  kidneys  is  arrested,  or  seriously 
interfered  with  in  any  way,  their  secretion  products  are  no 
longer  carried  out  of  the  system,  but  remain  in  and  conta- 
minate the  blood.  The  effects  produced  by  the  blood  thus 
poisoned  are  somewhat  different,  according  as  the  secretion 
is  more  or  less  suddenly  and  completely  suppressed.  When 
the  suppression  occurs  suddenly,  the  acute  form  of  uroemia, 
as  it  is  called,  manifests  itself.  Frerichs  describes  three  varie- 
ties of  this.  In  the  first,  after  some  pain  of  the  head,  giddiness, 
or  vomiting,  the  patient  soon  sinks  into  deep  stupor,  from 
which  in  no  long  while  he  cannot  be  aroused.  In  the  second, 
epileptic  convulsions  suddenly  appear,  affecting  the  whole 
muscular  system,  and  returning  after  occasional  intermis- 
sions. The  consciousness  may  remain  unaffected.  In  the 
third  form,  both  convulsions  and  coma  occur.  Such  cases 
constitute  the  disease  which  received  a  separate  name,  as 
ischuria  renalis,  but  they  probably  belong  to  the  same  class  as 
the  acute  anasarca,  which  occurs  sometimes  spontaneously,  or 
after  scarlet  or  typhus  fever,  the  anatomical  characteristic  of 
which  is  great  sanguine  engorgement  of  the  kidney.  Uramia 
in  its  chronic  form  appears  at  the  close  of  Bright' s  disease 
very  frequently.  Frerichs  describes  it  as  coming  on  gradually 
and  unperceived,  occasioning  dull  headache,  or  confused  sen- 
sation, impairing  the  mental  and  bodily  faculties,  and  pro- 
ducing some  dulness  and  drowsiness.  These  symptoms  may 
remit  if  the  iirinary  secretion  increases,  or  they  may  progress, 
and  become  more  intense,  the  drowsiness  deepening  into 
stupor  and  coma.  Vomiting  is  a  frequent  symptom  in 
uroemia,  and  sometimes  amaurosis,  or  distiirbance  of  the 
hearing,  is  observed.  Diarrhoea  sometimes  takes  place,  and 
seems  to  avert  the  dangerous  consequences  of  uroemia  ;  it  was 
a  prominent  symptom  m  the  animals  whose  kidneys  were 
extirpated  by  Prevost  and  Dumas,  and  in  those  similarly 
treated  by  Bernard  and  Barreswill ;  in  the  latter  it  was  parti- 
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cularly  observed  that  large  quantities  of  ammoniacal  fluid 
were  poured  out  by  the  mucous  membrane  of  the  stomach  and 
intestinal  canal ;  while  these  continued,  the  cerebral  functions 
were  impaired,  but  as  soon  as  they  ceased,  the  symptoms  of 
intoxication  commenced.  Inflammations  of  the  serous  mem- 
branes, especially  the  pleura  and  pericardium,  are  very  com- 
monly produced  by  urccmic  poisoning  in  a  less  severe  form. 
Cases  of  pericarditis  of  renal  origin  are  nearly  as  frequent  as 
those  of  rheumatic.  The  term  uroemia  seems  to  imply  that 
the  poisoning  of  the  blood  depends  on  the  presence  of  urea, 
and  such  has  long  been  the  general  belief,  but  numerous 
experiments  and  observations  of  late  have  done  much  to 
invalidate  it.  The  quantity  of  urea  in  the  blood  and  the 
intensity  of  the  symptoms  bear  no  proportion  to  each  other,, 
there  may  be  much  urea  in  the  blood  and  no  sjTnptoms,  and 
severe  symptoms  with  little  or  no  urea  in  the  blood.  Dr. 
Rees  observing  this,  concluded  that  a  watery  state  of  the  blood 
was  the  cause  of  the  symptoms.  Dr.  Todd,  Vauquelin,  and 
others,  have  injected  urea  into  the  veins  of  animals,  or  given 
it  by  the  mouth,  without  producing  any  other  effect  than 
increasing  very  greatly  the  flow  of  urme.  Still  more,  Frerichs 
has  repeatedly  injected  human  urine  into  the  blood  of  animals 
without  producing  any  ill  effects.  It  seems  clear  then  that 
it  is  not  urea,  nor  any  other  constituents  of  the  urine,  that 
produce  by  their  presence  in  the  blood,  the  symptoms  of 
poisoning.  It  may  be,  however,  some  of  their  decomposition 
products,  and  Frerichs  states  that  he  has  proved  it  to  be  the 
carbonate  of  ammonia,  which  is  well  known  to  result  from 
altered  iirea.  He  has  repeatedly  demonstrated  the  presence 
of  ammonia  in  the  air  expired  by  the  sick,  and  by  animals 
into  whose  veins  urea  had  been  injected  after  extirpation  of 
the  kidneys.  Carbonate  of  ammonia,  he  says,  can  always  be 
detected  in  the  blood  whenever  uroemic  symptoms  exist,  as 
well  as  usually  traces  of  imdestroyed  urea.  The  two  followmg 
experiments  certainly  go  far  to  establish  Frerichs'  theory  of 
uroemic  intoxication.  When  a  solution  of  urea  is  injected 
into  the  veins  of  animals  from  whom  the  kidneys  have  been 
removed,  no  symptoms  take  place  for  some  time,  but  after 
one  hour  and  a  quarter  to  eight  hours  vomiting  commences, 
and  convulsions,  or  sopor,  and  coma  begin  to  appear  at  the 
same  time  that  ammonia  can  be  detected  in  the  a'r  expired. 
After  death  ammonia  in  large  quantity  was  found  in  the 
blood.  '•  The  brain  and  its  membranes  were  normal  in  ap- 
pearance, and  the  quantity  of  fluid  in  the  ventricles  was  not 
increased."  In  the  second  experiment  a  solution  of  carbonate 
of  ammonia  was  injected  into  the  veins  of  animals.  Convul- 
sions often  very  violent  in  character  itistantly  ensued,  and 
Btupor  quickly  supervened.     The  respiration  was  difiicult,  the 
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expired  breath  was  loaded  with  ammonia,  and  vomiting  of 
bilious  matter  occurred.  While  the  stupor  lasted  ammonia 
continued  to  be  expired,  but  when  this  disappeared  the 
animals  recovered  their  senses.  What  is  the  exact  cause  of 
the  inflammations  of  the  serous  membranes,  which  often  prove 
fatal  in  renal  degenerations,  does  not  seem  made  out ;  it  does 
not  appear  to  be  the  presence  of  urea  in  the  blood,  as  we  have 
no  evidence  that  this  is  capable  of  producing  siich  effects. 
Frerichs  thinks  that  the  impoverished  state  of  the  blood  is 
an  adequate  cause,  but  in  this  we  can  hardly  agree.  While 
speaking  of  urea  as  a  substance  abnormally  present  in  the 
blood,  it  must  not  be  left  unnoticed,  that  it  is  only  its  pre- 
sence in  anything  like  considerable  quantity  that  is  abnormal, 
since  it  has  been  clearly  proved  that  a  miiiute  quantity  exists 
in  perfectly  healthy  blood  of  men  and  animals.  The  same  is 
the  case  with  another  constituent  of  the  urine,  viz.,  uric  acid, 
which  exists  naturally  in  small  proportion  in  healthy  blood, 
but  accumulates  therein  from  defect  in  the  excreting  functions 
of  the  kidney  just  before  an  attack  of  acute  gout,  and  also  in 
chronic.  As  it  is  deficient  in  the  urine,  Dr.  Garrod's  con- 
clusion seems  just,  that  the  chalk-like  deposits  appear  to 
depend  on  an  action  in  and  round  the  joints  vicarious  of  the 
uric  acid  excreting  function  of  the  kidneys.  The  well-known 
effects  of  the  presence  of  this  gouty  matter  (uric  acid)  in  the 
blood,  as  the  mal-aise  and  ill  health  which  precede  the  attack, 
the  inflammation  produced  by  its  localization,  and  the  occa- 
sional serious  result  of  its  transfer  to  more  vital  parts,  illus- 
trate exceedingly  well  the  disturbing  action  of  an  excretory 
substance  retained  in  the  blood. 

Lactic  acid  was  believed  by  Dr.  Prout  to  be  the  materies 
morbi  in  rheumatism ;  he  states  that  it  is  thrown  off  in  im- 
mense quantities  from  the  skin  during  the  perspiration.  Ab- 
solute proof  of  this,  perhaps,  is  wanting,  but  as  we  know  that 
this  acid  can  be  obtained  from  muscular  fibre,  and  exists  in 
the  gastric,  cutaneous,  and  urinary  secretions,  it  is  very  prob- 
able that  this  is  the  case.  In  health,  lactic  acid  is,  most 
probably,  rapidly  disintegrated  in  the  blood  by  oxydation, 
being  converted  into  carbonic  acid  and  water  ;  in  rheumatic  and 
other  diseases  we  may  suppose  this  process  to  be  interrupted, 
and  that  the  acid,  therefore,  or  its  combinations,  accumu- 
lates in  the  blood,  and  is  thrown  out  by  an  excessive  action  of 
the  perspiratory  glands.  This  view  is  confirmed  by  the  obsti- 
nate nature  of  many  cases  of  rheumatism,  and  their  great 
tendency  to  recur,  indicating  a  deep-seated  defect  in  some  of 
the  processes  of  organic  life.  It  is  also  confirmed  by  the  good 
effects  of  eliminative  treatment  succeeded  by  tonics,  the  object 
of  Avhich  is  to  carry  off  the  morbid  matter  that  vexes  the 
system,  and  afterwards  to  invigorate  the  general  powers,  so 
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that  the  organic  functions  may  be  more  properly  performed.* 
Rheumatism  is  so  manifestly  akin  to  gout,  that  this  convic- 
tion is  a  further  argument  for  believing  that  the  former  de- 
pends, like  the  latter,  on  a  materies  morbi. 

Whether  Bile,  vi^hen  present  in  the  blood,  is  the  cause  of  dis- 
orders, we  do  not  certainly  know.  Its  gradual  disappearance  as 
it  passes  down  the  intestinal  canal  is  considered  by  Liebig  as  a 
proof  that  it  is  absorbed,  but  Lehmann  is  unable  to  find  any 
trace  of  it  in  the  blood  of  the  portal  vein.  It  may,  therefore, 
be  decomposed  and  not  absorbed.  Biliary  pigment  is  often 
present  in  the  blood  in  considerable  quantity  without  occasion- 
ing much  disturbance,  but  we  cannot  speak  so  positively  with 
regard  to  the  biliary  acids.  In  that  terrible  aifection  of  the 
liver  called  by  Rokitansky  acute  yellow  atrophy,  in  which  the 
cells  of  the  organ  are  completely  destroyed,  and  the  whole  tissue 
deluged  with  yellow  pigment,  we  are  quite  ignorant  of  the  ex- 
citing cause  of  the  convulsions  and  coma  by  which  the  disease 
commonly  proves  fatal.  No  chemical  examination  that  we 
know  of  has  yet  been  made  of  the  blood  in  this  disease,  and 
all  that  can  be  said  is,  that  it  seems  most  probable  that  the 
poisonous  matter  which  produces  the  cerebral  symptoms  is 
none  of  the  constituents  of  the  bile,  since  both  of  them,  the 
pigment  and  the  cholic  acid,  have  been  found  in  the  blood 
when  none  of  the  symptoms  of  cerebral  disturbance  were 
present.  It  may  be,  perhaps,  a  decomposition  product  of  the 
organic  biliary  acids.  However,  though  we  cannot  point  out 
what  the  materies  morbi  in  this  case  is,  there  is  no  doubt  that 
the  phenomena  in  this  affection  are  owing  to  the  presence  of 
some  abnormal  matter  circulating  with  the  blood. 

In  that  state  of  system  which  Dr.  Prout  has  distinguished  by 
the  name  of  the  oxalic  acid  diathesis  there  seems  good  reason  to 
believe,  that  oxalic  acid,  or  some  of  its  salts,  must  be  present 
in  the  blood,  and  be  the  exciting  cause  of  the  various  symp- 
toms. It  is  very  probable  that  imperfect  digestion  often 
gives  rise  to  the  formation  of  this  acid,  but  in  other  instances 
we  are  inclined  to  believe  that  its  origin  lies  deeper,  in  a  mal- 
performance  of  some  of  the  secondary  assimilating  processes. 
In  not  a  few  cases  the  presence  of  this  abnormal  matter  in  the 
blood  is  betrayed  by  scarce  anything  else  than  the  existence 
of  characteristic  octohedral  crystals  in  the  urine,  but  in  others, 
and,  perhaps,  the  majority,  it  seems  impossible  not  to  recog- 
nize a  connexion  between  the  state  of  the  blood  evidenced  by 
the  urinary  deposit  and  the  peculiar  nervous  erethism  and 
sensibility  which  exist.  The  circumstance  mentioned  by  Dr. 
Prout,  that  those  who  have  this  diathesis  are  very  liable  to 
skin  diseases,  and  affections  of  the  nature  of  boils  and  carbun- 

*  This  view  is  the  same  as  that  most  ably  maintained  by  Dr.  Puller  in  his 
truly  valuable  work  on  Rheumatism. 
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cles,  also  points  to  the  presence  of  a  materies  morbi  circulating 
in  the  blood.  It  is  very  conceivable,  that  a  small  quantity  of 
this  acid  formed  in,  or  introduced  into,  the  blood,  and  con- 
stantly drained  off  by  the  urine,  may  give  rise  to  no  symptoms, 
but,  that  the  presence  of  a  larger  quantity,  and  more  especially 
its  non-excretion  by  the  kidneys,  may  cause  great  disturbance. 
This  is  in  accordance  with  Dr.  Walshe's  experience,  who  re- 
marks, "  Observation  continues  to  exhibit  to  us  the  frequency 
of  a  deposit  of  oxalate  of  lime  crystals,  at  the  period  of  conva- 
lescence of  acute  diseases  :  so  much  so  that  we  regard  their 
sudden  appearance  in  an  acute  disease  as  a  sign  of  that  fortu- 
nate change.  This  deposit  is  of  temporary  (say  a  few  days') 
duration,  and  not  to  be  confounded  with  the  more  or  less 
permanent  condition  appertaining  to  a  peculiar  diathesis."* 

The  above-mentioned  substances,  abnormally  present  u\  the 
blood,  and  producing  disease,  are  tolerably  well  defined,  but 
there  are  a  multitude  of  others  of  whose  iiature  we  are  totally 
ignorant,  and  which  quite  escape  our  means  of  observation. 
The  principal  of  them  are  the  infectious  principles  of  the 
so-called  Exanthematous  diseases,  including  continued  fever  ; 
syphilis  belongs  to  the  same  category,  and  various  cutaneous 
disorders,  especially  the  squamous  and  vesicular.  Variola, 
and  its  modification  vaccinia,  are  the  only  instances  in  which 
we  can  at  all  pretend  actually  to  exhibit  the  materies  morbi, 
and  to  transfer  it  from  one  system  to  another  ;  even  in  these 
cases  the  visible  fluid  is  but  the  vehicle  of  the  poison,  for  that 
is  aeriform,  and  capable  of  being  received  through  the  channel 
of  the  lungs.  The  venom  of  deadly  snakes,  perhaps,  may  be 
an  instance  in  which  the  matter  inducing  the  morbid  alte- 
rations in  the  blood  of  the  bitten  person  is  manifest  and 
palpable,  but  even  here  we  have  no  knowledge  what  the 
substance  is  which  produces  the  septic  effects.  In  the  case, 
however,  of  deleterious  gases,  and  of  most  poisons,  the  toxic 
agent  is  clearly  known,  and  we  can  form  some  idea  of  its 
mode  of  operation.  It  would  be  quite  beyond  our  province  to 
attempt  any  detail  of  the  vai-ious  poisons  and  the  effects  they 
produce,  we  can  only  observe  that  they  are  aU  referable  with 
tolerable  accuracy  to  tliree  heads,  or  to  two  of  these  combined, 
viz.,  (1)  poisons  which  act  as  irritants,  producing  more  or  less 
irritation  and  inflammation  of  various  organs,  (2)  poisons 
which  act  as  sedatives,  causing  paralysis,  more  or  less  imme- 
diate and  complete,  of  the  nervous  system,  (3)  septic  poisons, 
which  seem  co  annihilate  the  vital  power,  and  induce  rapid 
putrefaction  of  all  the  organic  fluids  and  solids. 

With  regard  to  the  action  of  poisons  there  are  two  funda- 

*  We  have  observed  in  a  specimen  of  Wood  drawn  from  a  man  suffering 
under  an  attack  of  liemiplegia  a  nuniVjer  of  large  octohedral  crystals  exactly 
similar  to  those  of  the  lu-inary  deposits. 
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mental  ideas  which  it  seems  desirable  briefly  to  refer  to. 
One  is,  that  when  a  minute  portion  of  virus  is  introduced  into 
the  system,  it  appears  to  multiply  itself  immensely,  as  if  it 
possessed  the  power  of  transforming  healthy  matter  into  its 
own  noxious  nature.  Such  a  multiplication  must  take  place 
when  an  unprotected  person  is  inoculated  with  the  matter  of 
Tariola,  the  minute  quantity  of  virus  introduced  reproduces 
similar  properties  in  the  contents  of  the  numberless  pustules 
which  are  formed  all  over  the  surface.  The  same  is  doubtless 
the  case  with  all  infectious  diseases,  and  with  syphilis.  In 
the  latter  instance,  it  seems  worthy  of  consideration  whether 
the  great  difficulty  of  eradicating  the  taint  from  the  systenoL 
may  not  depend  on  the  less  degree  of  constitutional  disturb- 
ance which  the  virus  occasions,  and  its  inferior  tendency  to 
eliminate  itself  by  undergoing  certain  transformative  changes. 
May  not  the  action  of  mercury  be  chiefly  to  promote  these 
changes,  and  so  render  the  materies  morbi  more  ready  to  be 
ehmtnated  ;  this  seems  both  consonant  with  what  we  know  of 
its  action,  and  supported  by  its  superiority  over  other  drugs 
which  are  capable  of  producing  much  more  powerful  excretory 
action.  Were  the  action  of  mercury  merely  that  of  increasing 
the  action  of  the  several  emunctories,  syphilis  ought  to  be 
curable  as  well  by  sweating,  purging,  and  diuresis,  which  is 
not  the  case.  On  this  view  also  we  perceive  the  reasonable- 
ness of  not  salivating  a  patient  profusely,  but  maintaining  for 
a  good  while  a  mild  but  efficient  alterative  action.  The  con- 
ception now  mentioned  applies  more  particularly  to  certain 
irritant  poisons,  the  second  to  those  that  are  termed  septic. 
When  spongy  platinum  is  placed  in  a  mixture  of  oxygen  and 
hydrogen  gases,  they  quickly  imite  together  and  form  water, 
the  platinum  itself  undergoing  no  change.  This  is  an  ex- 
ample of  what  Berzelius  named  "  catalytic  action ;  "  there 
are  many  similar  known  instances,  and  it  is  very  probable 
that  actions  of  this  kind  are  by  no  means  infrequent  in  the 
animal  system.  The  solution  of  the  food  in  stomacli  digestion 
is,  probably,  in  part,  dependent  on  a  catalytic  action,  or  one 
of  a  somewhat  similar  kind,  in  which  the  peculiar  organic 
matter  called  pepsin  disposes  the  alimentary  ingesta  to  undergo 
solution  in  the  gastric  acids.  A  minute  quantity  of  the  change 
inducing  substance  is  sufficient  to  cause  the  action  to  com- 
mence, and  so  it  appears  a  minute  quantity  of  virus  is  suffi- 
cient to  induce  septic  changes  in  the  blood  with  which  it  is 
mingled.  The  history  of  cases  of  death  from  the  bite  of 
venomous  reptiles,  of  the  most  malignant  fevers,  especially  scar- 
latina, and  of  the  effects  of  the  matter  of  glanders,  shows  that 
the  essential  and  primary  action  of  these  poisons  is  to  lower 
extremely  the  vital  powers,  and  induce  putrefactive  changes  in 
the  organic  fluids.     If  this  action  be  not  utterly  overwhelming 
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the  system  takes  alarm,  and  manifests  resistance  and  re-action 
by  setting  up  the  inflammatory  process  ;  but  this,  it  is  quite 
clear,  is  only  the  secondary  result  of  the  poison,  and  not 
essential.  In  some  constitutions  the  vital  power  is  weak,  and 
is  seriously  aifected  by  comparatively  slight  agencies  ;  thus,  it 
is  recorded  that  very  alarming  symptoms  have  been  produced 
by  the  sting  of  a  bee  and  of  a  wasp.  The  state  of  the  blood 
when  affected  by  septic  poisons  will  be  hereafter  described 
under  the  head  of  Necroemia,  an  appropriate  name  which  has 
been  assigned  to  this  state  by  Dr.  "Williams.  Pyoemia  is  the 
name  given  to  a  certain  state  of  the  blood  somewhat  akin  to 
the  foregoing,  in  which  an  unnatural  matter,  that  of  pus,  is 
present  and  circulates  with  it.  The  matter  itself  will  be 
described  hereafter  when  we  speak  of  the  products  of  inflam- 
mation, and  the  condition  will  be  considered  as  a  general 
disease  of  the  blood. 
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There  can  be  little  doubt  that  by  excessive  haemorrhage,  or 
exhausting  discharges,  the  whole  mass  of  circulating  fluid  in 
the  vascular  system  can  be  considerably  reduced,  that  is  to 
say,  the  result  of  such  losses  is  not  only  to  impoverish  the 
quality  (as  we  know  it  does),  but  to  diminish  the  quantity  of 
the  whole  mass  of  blood.  The  term  anwynia,  signifying  ab- 
sence or  deficiency  of  blood,  is  therefore  correct,  though  if  it 
were  not  so  commonly  received  and  employed,  one  might  wish 
to  substitute  the  term  ollgcemia.  Spanw7nia  is  the  name  pro- 
posed by  Dr.  Franz  Simon  to  express  a  deteriorated  quality  of 
the  blood  {airavos,  poor),  it  almost  always  accompanies  the 
state  of  oligcemia,  or  ancemia  ;  both  may,  we  are  inclined  to 
think,  exist  not  unfrequently  as  the  sole  condition  itself,  the 
blood  being  of  normal  quantity,  but  impaired  quality.  We 
will  here  recapitulate  shortly  the  changes  which  have  been 
before  detailed  in  the  several  constituents  of  anoemic  and 
spancemic  blood.  (]).  The  red  corpuscles  are  remarkably 
diminished,  127  being  the  average  per  1000,  they  have  been 
known  to  sink  as  low  as  27,  they  also  appear  to  contain  less 
hajmatine,  being  somewhat  paler  than  those  of  healthy  blood. 
(2).  The  amoimt  of  white  corpuscles  does  not  appear  to  be 
altered,  in  some  of  our  examinations  thev  have  been  found  as 
numerous  as  m  healthy  blood.  (3).  The  fibrine  is  quite 
unaffected,  it  was  never  foimd  below  the  normal  mean,  and 
in  cases  where  inflammation  of  some  organ  was  present,  its 
quantity  was  notably  increased.  (4).  The  solids  of  the  serum 
have  not  been  found  specially  altered.  (5).  The  quantity  of 
water  is  more  or  less  increased  in  proportion  to  the  diminution 
of  the  globules;  in  the  case  above  mentioned,  where  the 
globules  were  only  27  per  1000,  the  water  was  886. 
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The  causes  which  produce  anaemia  and  spancemia  are — 
(1).  Losses  of  blood,  whether  natural  or  artificial,  the  red 
globules  being  thus  diminished,  their  place  is  supplied  in 
great  degree  only  by  the  absorption  of  water.  (2),  Profuse 
discharges  of  watery,  mucous,  or  albuminous  fluids,  such  as 
occur  in  aggravated  leucorrhoea,  diarrhoea,  or  in  cases  of 
cauliflower  excrescence.  In  these  it  seems  as  if  the  blood 
globules  were  melted  down  to  supply  the  profuse  drain,  pro- 
bably they  perish,  or  are  not  reproduced  from  want  of  a 
proper  nutrient  fluid.  (3).  Insufficient  food ;  the  effect  of 
a  greatly  improved  diet  in  increasing  the  amount  of  red  cor- 
puscles was  very  apparent  in  a  case  under  our  observation,  in 
which  iron  had  been  previously  administered,  with  some  but 
not  marked  benefit,  while  on  the  improvement  of  the  diet  the 
amelioration  was  rapid.  Too  often,  no  doubt,  this  cause 
operates  powerfully  in  inducing  the  anoemia  so  common 
among  young  females  of  the  lower  classes.  (4).  Deprivation 
of  fresh  air  and  light ;  the  effect  of  this  can  scarcely  be  over 
estimated.  Even  the  best  food  will  not  be  converted  into 
healthy  blood  if  light  and  air  are  withheld,  while  a  coarse  and 
insufficient  nutriment  will  not  prevent  a  person  from  having  a 
ruddy  colour,  if  he  be  much  in  the  open  air.  Of  this  we  have 
frequent  instances  among  our  labouring  population.  (5).  An 
imhealthy  crasis  of  the  blood,  in  consequence  of  which  the 
existing  blood  globules  are  imperfectly  noiirished,  and  the 
de^Vtlopment  of  new  ones  is  hindered.  Such  is  the  cause  of  the 
anoemia  in  persons  suffering  from  degeneration  of  the  kidneys, 
from  lead  cachexia,  the  cancerous  diathesis,  perhaps  the  tuber- 
cular, and  in  some  chlorotic  cases.  There  can  be  no  ques- 
tion that  in  many  cases,  as  is  well  described  by  Dr.  Williams, 
the  ancemia  is  not  the  cause  but  the  result  of  the  amenorrhcea. 
The  suppression  of  the  natural  evacuation  leaves  the  blood  in 
an  impurified  state,  which  is  unfavourable  to  the  develop- 
ment of  healthy  hcematine.  In  the  same  v/ay  rheumatisnti 
may  prove  a  cause  of  anoemia,  and  in  several  of  Andral's 
cases,  the  globules  at  the  first  bleeding  were  found  not  to  be 
below  the  ordinary  average.  Mental  anxiety  may  probably 
also  be  considered  as  a  cause  of  this  kind. 

The  symptoms  of  anoemia  and  spanoemia  depend  immediately 
on  the  impoverished  condition  of  the  blood.  The  face  is  pale 
or  sallow,  according  to  the  natural  tint  of  the  skin,  the  pro- 
labia  are  blanched  from  their  cherry  red,  even  the  tongue 
presents  unnatural  pallor.  The  conjunctivae,  it  may  be 
remarked,  are  clear,  which  should  always  be  observed,  and 
may  prevent  the  error  that  has  been  sometimes  committed  of 
mistaking  the  sallow  tinge  of  the  complexion  for  a  bilious, 
and  directing  the  treatment  accordingly.  In  some  cases  there 
is   a  show  of  patchy  redness  on  the  cheeks,  but  this  is  very 
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different  from  the  natural  diffused  redness  which  is  seated  in 
the  capillary  plexus,  and  rather  seems  to  depend  on  the  con- 
gestion of  some  superficial  thin-coated  veins,  which  naturally 
would  not  be  seen. 

To  the  ear  the  impoverished  condition  of  blood  announces 
itself  by  certain  abnormal  noises  in  different  parts  of  the 
vascular  system.  These  the  so-called  inorganic  murmurs,  as 
distinguished  from  those  which  depend  on  structural  altera- 
tions, are  commonly  heard  over  the  base  of  the  heart,  and  at 
the  root  of  the  neck  on  either  side.  The  first  are  produced 
at  the  origin  of  the  aorta,  or  of  the  pulmonary  artery,  and  are 
probably,  as  Dr.  Williams  believes,  of  the  nature  of  ripi^les, 
the  natural  inequalities  of  the  s\irface  over  which  the  current 
passes  being  sufiicient  to  occasion  in  its  dilute  and  dimmished 
condition  "  vibrations  and  sonorous  gushes,"  which  wovild 
not  occur  in  a  fluid  of  greater  density.  The  latter  are  gene- 
rally believed,  and  no  doubt  correctly,  to  be  seated  in  the 
larger  veins  ;  they  probably  depend,  partly  on  the  vibration  of 
the  valves,  partly  on  local  compression,  which  causes  a  sono- 
rous gush,  where  the  fluid  passes  from  the  narrowed  channel 
into  the  wider.*  It  must  not,  however,  be  omitted,  that 
these  murmurs  are  not  absolutely  a  sign  of  anoemia,  they  are 
also  audible,  though  with  less  intensity,  in  many  young  per- 
sons, and  in  some  aged,  who  present  no  trace  of  this  condition. 
As  the  impoverished  blood  runs  the  round  of  the  circulation, 
all  the  parts  that  are  dependent  upon  it  for  the  maintenance 
of  their  several  powers  become  more  or  less  injuriously 
affected.  Those  in  which  the  process  of  decay  and  repair  is 
most  active,  of  course  will  suffer  earliest  and  most.  Accord- 
ingly, we  find  the  muscular  and  nervous  system  the  seat  of 
most  marked  disorder. 

The  heart,  illustrating  the  converse  of  the  aphorism,  that 
"  repose  is  the  revelation  of  power,"  betrays  its  feebleness 
by  the  weak  and  thready  state  of  the  radial  pulse,  by  the 
coldness  of  the  surface  and  extremities,  and  by  the  sudden, 
brief,  often  palpitating  or  irregular  character  of  its  contrac- 
tions. The  least  bodily  or  mental  excitement  is  sufficient  to 
cause  violent  palpitation,  as  if  the  organ  were  conscious  of  its 
weakness,  and  strove  by  the  frequency  of  its  action  to  com- 
pensate for  the  imperfection  of  it.  Sometimes,  even  without 
any  excitement,  the  heart  beats  very  forcibly,  so  much  so, 
that  an  inexperienced  observer  might  easily  be  led  to  suppose 
the  organ  hypertrophied ;  but  the  sharp  knocking  character 
of  the  impulse  is  extremely  distinct  from  the  steady,  strong, 
heaving  swell  of  the  real  hypertrophy.  Such  continued  in- 
creased action  of  the  heart  is  as  much  due  to  an  abnormal 

*  Kivisch,  however,  earnestly  contends  for  tlie  arterial  seat  of  spanoemic 
murmiu's. 


ANffiMIA,  SPANCEMIA.  61 

condition  of  the  nervous  as  of  the  muscular  system.  The 
contractile  power  of  the  muscles  generally  is  impaired,  and  a 
slight  effort  induces  fatigue,  or  even  faintness,  there  is  no 
capacity  for  any  sustained  exertion  ;  the  bowels  are  often 
costive,  apparently  from  want  of  tone  in  the  muscular  coat, 
■which  should  propel  the  contents  onward.  The  disorder  of 
the  nervous  system  is  especially  manifested  by  the  increase 
or  perversion  of  the  natural  sensibility.  All  causes  of  pain 
or  uneasiness  produce  more  than  their  usual  effects,  a  variety 
of  anomalous  distressing  sensations  are  complained  of,  some 
of  which  are  fugitive,  or  affect  one  part  after  another,  but 
one  at  least  locates  itself  with  remarkable  constancy  in  the 
left  side  or  hypochondrium.  It  is  difficult  to  say  what 
is  the  real  state  of  the  morbid  action  that  occasions  these 
pains,  whether  it  be  in  the  central  organs,  the  pain,  according 
to  a  well-known  law,  being  referred  to  the  peripheral  termi- 
nation of  the  fibre,  or  as  we  are  rather  inclined  to  think 
located  in  the  nerves  themselves,  their  delicate  substance 
being  in  some  degree  disordered  by  the  imperfect  nutrition 
afforded  by  the  impoverished  blood.  The  sympathetic  nervous 
system  is  also  affected,  the  appetite  is  lost  or  sometimes 
strangely  perverted,  so  that  the  patient  will  eat  chalk,  cin- 
ders, sealing-wax,  &c.  ;  the  stomach  becomes  irritable,  and 
often  cannot  tolerate  substantial  food  or  tonic  remedies,  or, 
together  with  the  intestines,  secretes  enormous  quantities  of 
gas.  The  nerves  of  the  kidneys  are  often  so  affected,  that 
the  secretion  of  the  organs  is  materially  modified  for  a  time, 
and  a  copious  flow  of  almost  aqueous  urine  takes  place.  Or 
those  of  the  bladder  may  be  affected,  and  there  may  be  either 
inability  (supposed)  to  void  the  urine,  or  to  retain  it.  The 
nerves  of  special  sense  may  be  affected,  and  intolerance  of 
light  and  sound,  flashes  before  the  eyes,  noises  in  the  ears, 
may  be  present.  The  intensified  action  of  the  heart  has  been 
already  referred  to.  All  these  symptoms  indicate  that  con- 
dition already  described,  in  which  the  sensibility  of  the  inci- 
dent nerves  themselves  appears  increased,  and  the  receptive 
and  reactive  power  of  the  nervous  centres  also.  The  nervous 
system  in  the  ancemic  condition  may  be  likened  to  a  spring, 
which  originally  was  of  a  certain  strength,  requiring  a  cer- 
tain impressing,  and  reacting  with  a  corresponding  force,  but 
having  become  much  weakened,  is  bent  by  a  much  less  force, 
and  reacts  also  with  much  less.  Mobility  and  debility  may 
be  said  briefly  to  be  the  chief  characteristics  of  the  nervous 
actions  in  the  anoemiated.  Dr.  Williams,  remarking  on  the 
nervous  excitement  of  anoemia,  and  contrasting  the  (apparent) 
increase  of  this  function  with  the  failure  of  others,  is  inclined 
to  account  for  it  by  the  circumstance,  that  the  encephalic 
blood-vessels,  being  less  exposed  to  atmospheric  pressure  than 
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the  vessels  of  other  parts,  are  apt  to  contain  relatively  more 
blood  then,  under  the  circumstances,  than  they  should.  This 
undue  supply  of  blood,  if  the  heart's  action  be  hurried,  or 
excitement  be  otherwise  induced,  may  produce  an  erethism  of 
the  nervous  centres,  with  the  symptoms  above  mentioned  ;  or 
if  the  heart's  action  be  languid,  it  will  stagnate,  and  occasion 
headache,  relieved  by  the  recumbent  posture,  drowsiness,  im- 
paired mental  faculties,  or  even,  in  extreme  cases,  coma.  The 
stagnation  probably  takes  place  chiefly  in  the  large  veins  and 
sinuses. — We  confess  that  we  doubt  the  correctness  of  Dr. 
Williams'  fundamental  assumption,  that  the  encephalic  blood- 
vessels, in  the  ancemic  condition,  contain  more  than  their  due 
share  of  blood.  We  have  seen  so  often  in  autopsies  the  most 
marked  pallor  of  the  membranes,  and  emptiness  of  the  blood- 
A'essels,  except  the  large  venous  trunks,  that  we  cannot  think 
the  peculiar  position  of  the  vessels  exempts  them  at  all  from 
being  in  a  like  condition,  as  to  fulness  or  emptiness,  with  those 
in  other  parts  of  the  body.  In  fact,  the  sub-arachnoid  fluid  is 
to  them  what  the  atmospheric  pressure  is  to  others  ;  and  hence 
an  anaemic  brain  is  commonly  a  "  wet"  one — i.  e.,  the  sub- 
arachnoid fluid  is  increased.  The  real  cause,  we  believe,  of 
the  nervous  excitement  which  is  apt  to  occur,  is  the  altered 
condition  of  the  nervous  matter,  both  white  and  gray,  in  con- 
sequence of  its  defective  nutrition.  Hence  (like  the  weakened 
spring)  it  becomes  so  susceptible,  that  it  is  injuriously  aflected 
by  even  natural  and  healthy  excitants.  Perhaps,  also,  defi- 
cient tonicity  of  the  vessels  may  contribute,  in  part,  to  increase 
the  cerebral  excitement.  This  would  allow  of  an  increased 
flow  of  blood  to  the  brain,  and  also  make  it  be  attended  with 
throbbing,  on  account  of  the  flaccid  state  of  the  conducting 
pipes. 

Weak  digestion,  or  apepsia,  is  a  very  frequent  accompani- 
ment of  ancemia,  and  is  doubtless  occasioned  by  the  debili- 
tated state  of  the  muscular  coat  of  the  stomach,  as  well  as  by 
the  deficiency  of  gastric  juice,  which  the  follicles  are  unable 
to  furnish,  in  consequence  of  their  o^\^a  nutrient  supply  being 
defective.  Hence  arises  a  farther  cause,  which  continues  and 
aggravates  the  ancemia.  Healthy  chyle  cannot,  of  course,  be 
formed  to  renovate  the  blood,  if  the  digestive  function  is 
seriously  impaired. 

Some  of  the  resiilts  of  ancemia  may  next  be  noticed.  Several 
instances  have  occiirred  in  which  the  nutrition  of  the  heart  had 
suffered  so  much,  and  the  organ  become  so  debilitated,  that 
sudden  and  fatal  syncope  was  the  result.  The  possibility  of 
this  should  always  be  borne  in  mind  in  treating  a  case  of 
severe  ancemia,  and  the  patient  should  be  enjoined  to  avoid 
sudden  efforts,  and  to  remain  as  quiet  as  possible  until  some 
degree  of  strength  and  tone  is  restored.     It  is  a  question  of 
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much  interest,  but  as  yet  we  believe  not  determined,  whether 
the  increased  action  of  the  heart  above  described  ever  pro- 
duces structural  change.  It  would  be  thought  likely  that  a 
weakened  hollow  organ,  contracting  repeatedly  for  a  long 
time  on  the  mass  of  blood  poured  into  it,  would  be  apt  to 
yield  somewhat  to  the  outward  pressure  or  resistance  of  the 
fluid,  and  thus  become  dilated  ;  but  it  does  not  seem  to  have 
been  shown  that  this  actually  takes  place.  Some  degree  of 
anasarcous  swelling  of  the  feet  and  ankles  is  not  uncommon. 
When  this  occurs,  we  may  take  it  as  a  sign,  on  Andral's 
authority,  that  the  albumen  of  the  servim  is  diminished. 
Asthenia  may  advance  to  such  a  degree,  that  it  proves  fatal 
by  a  gradual  failure  of  the  vital  powers,  like  the  sinking  at 
the  close  of  diseases  of  exhaustion.  The  impoverishment  of 
the  blood  may  probably  be  the  determining  cause  of  the  ap- 
pearance of  tuberculous  or  other  cachectic  diseases.  Dr.  Wil- 
liams describes  a  fatal  termination  to  ancemia,  which  we  have 
not  actually  witnessed,  although  we  have  seen  more  than  one 
occurrence  so  closely  similar,  that  we  are  convinced  of  the 
correctness  of  his  account.  The  importance  of  the  subject 
makes  us  unwillmg  to  abridge  Dr.  Williams's  description  :  — 
"  A  young  female  becomes  ancemic ;  and  after  exhibiting 
various  symptoms  of  feeble  general  circulation,  with  head- 
ache, drowsiness,  and  impaired  sensorial  functions,  suddenly 
becomes  worse ;  passes  into  a  state  of  stupor,  with  dilated 
pupils,  sometimes  varied  by  slight  manifestations  of  delirium, 
throbbing  of  the  carotids,  and  partial  heat  of  the  head,  and 
dies  comatose.  On  opening  the  head,  a  small  quantity  of 
serum  is  found  under  the  arachnoid,  and  in  the  ventricles, 
sometimes  with  a  little  lymph  (in  one  case  there  was  none). 
The  vascularity  of  the  membranes  is  remarkable,  but  the  ves- 
sels most  distended  are  the  veins,  and  in  the  larger  of  these, 
and  in  the  longitudinal  sinus,  there  is  a  firm  coagulum.  In 
parts,  especially  at  the  torcular  Herophili,  this  coagulum  blocks 
the  whole  sinus,  and  exhibits  a  separation  of  fibrine,  portions 
of  which  are  softened  down  into  that  opaque  purilaginous 
matter,  which  was  long  mistaken  for  pus,  but  which  Mr.  Gul- 
liver has  shown  to  be  a  mere  disintegration  of  the  fibrine, 
which  mere  stagnation  m  a  warm  temperature  may  eflect. 
These  have  been  taken  for  cases  of  meningitis.  No  doubt 
inflammation  may  supervene  in  them  occasionally ;  but  in  two 
cases  that  have  fallen  ujider  my  notice,  there  was  no  adhesion 
of  the  arachnoid,  nor  deposit  upon  it,  nor  any  other  unequi- 
vocal mark  of  inflammatory  action ;  yet  the  fibrinous  and 
bloody  concretions  in  the  veins  and  sinuses  were  most  remark- 
able for  their  size  and  firmness." 

In  the  cases  of  similar  nature  which  have  fallen  under  our 
own  observation,  the  veins  of  the  lower  extremities,  one  or 
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both,  have  been  affected.  Owing  to  the  kindness  of  Dr.  Cur- 
sham,  we  had  lately  an  opportunity  of  examining  a  very 
marked  case  of  this  kind.  It  occurred  in  a  youth  who  died 
in  the  Brompton  Hospital  with  empyema  of  the  left  side,  and 
tubercular  disease  of  both  lungs.  The  body  was  emaciated, 
exceedingly  anccmic,  both  lower  limbs  highly  anasarcous,  and 
traversed  here  and  there  by  superficial  veins,  distended  with 
dark  blood,  and  feeling  hard  and  cordy.  One  limb  had  first 
become  anasarcous,  and  afterwards  the  other ;  no  symptoms 
of  phlebitis  appeared  to  have  existed.  The  lower  part  of  the 
V.  Cava  Infr.,  and  all  the  veins  below,  as  far  as  they  were 
traced,  (to  below  the  knee,)  were  blocked  up  by  coagula,  of 
more  or  less  decolorized  fibrine.  In  many  places  the  ex- 
terior layer  of  the  coagulum  had  almost  assumed  a  membran- 
ous appearance,  and  was  very  closely  adherent  to  the  wall  of 
the  vessel.  It  covdd,  however,  be  completely  detached  by  a 
little  care,  and  then  the  coats  of  the  vein  appeared  perfectly 
natural.  They  had  their  normal  elasticity  and  firmness,  and 
were  not  even  for  the  most  part  stained  with  blood.  It  was 
evident  that  their  tissue  had  not  been  inflamed.  The  fibrinous 
coagula  in  several  places  were  somewhat  softened,  and  ren- 
dered slightly  spongy  or  reticular  in  their  interior.  This  was 
due  to  a  spontaneous  transformation  taking  place  in  the  mass. 
Instead  of  presenting  a  dense  network  of  fibrils,  set  in  a  hya- 
line substance,  interspersed  with  a  little  granular  matter,  and 
with  a  few  corpuscles,  which  was  the  case  with  the  outer 
layer  of  a  coagulum  found  in  the  right  ventricle,  the  softening 
fibrine  from  the  interior  of  the  coagula  in  the  large  veins  con- 
sisted of  an  immense  number  of  various-sized  corpuscles,  some 
quite  similar  to  glomeruli,  imbedded  in  a  mass  of  granular  and 
oUy  matter,  with  scarce  any  trace  of  the  fibrillar  network. 
This  change  in  the  fibrine  was  evidently  not  such  a  mere  dis- 
integration as  a  warm  temperature  might  occasion ;  had  it 
been  complete  and  general  it  would  have  led  to  the  breaking 
up  of  the  coagula,  and  the  restoration  of  the  circulation.  In 
other  instances  that  we  have  seen,  under  the  influence  of 
appropriate  treatment,  this  actually  took  place,  and  all  ob- 
struction disappeared.  It  is  very  conceivable  how  ancemic 
blood,  with  its  vitality  generally  lowered,  and  especially  de- 
ficient in  the  organized  living  cells,  shall  tend,  particularly 
when  it  is  propelled  in  a  sluggish  current  by  a  languid  heart, 
to  pass  into  that  condition  which  it  spontaneously  assumes 
vsrhen  withdrawn  from  the  influence  of  the  living  tissues  :  and 
it  is  very  manifest  how  important  it  is  to  be  aware  of  the 
tendency  which  exists  to  such  an  event,  and,  if  it  occurs,  to 
appreciate  its  real  nature,  and  not  to  regard  it,  as  might  easily 
be  done,  as  the  result  of  inflammation.  The  nutrition  of  some 
parts  in  the  ancemic  may  be  impaired  to  such  an  extent  that 
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ulcerations  form  spontaneously.  The  cornea  would  appear 
especially  likely  to  suffer  in  this  way  from  not  being  per- 
meated with  vessels.  Such  instances  of  morbid  action  are 
ver}'  important  to  notice,  as  being  free  from  complication,  and 
exhibiting,  therefore,  more  clearly  the  essential  nature  of  a 
process.  Ulceration  in  this  case  is  clearly  not  produced  by 
inflammation.  It  is  rather  interesting  to  remark,  that  the 
most  lowly  organized  and  the  least  essential  of  all  the  tissues, 
viz.,  the  adipose,  suffers  less  from  impaired  nutrition  in  the 
ansemic  state  than  any  other.  It  is  by  no  means  uncommon 
to  see  persons,  especially  females,  presenting  a  considerable 
amount  of  embonpoint,  who  are  manifestly  very  deficient  in 
healthy  blood.  This  is  the  more  easily  comprehensible,  as 
the  fat  vesicles  really  seem  to  be  scarce  more  than  so  many 
minute  drops  of  exuded  oil,  included  in  homogeneous  films  of 
protein  material. 

The  foregoing  history  of  anaemia  and  sp  anaemia  manifestly 
relates  to  it  as  a  general  condition.  It  seems  very  doubtful 
how  far  there  can  exist  such  a  condition  as  partial  anaemia, 
if  we  recognize  a  deficiency  of  red  corpuscles  as  an  essential 
feature  of  this  state.  Of  course,  the  supply  of  blood  to  a  part 
may  be  defective  in  consequence  of  various  causes,  but  this 
does  not  involve  any  alteration  in  the  quality  of  the  fluid 
transmitted  to  the  part.  However,  using  the  term  in  the 
sense  of  merely  deficient  supply  of  blood,  the  consequences  of 
such  a  state  will  be  generally  those  of  diminished  nutrition, 
or,  more  properly,  atroj^hy  of  the  part,  with  more  or  less  con- 
siderable impairment  of  its  function.  If  the  deprivation  of 
blood  be  very  great,  mortification  may  be  the  result ;  this  has 
occurred  in  some  cases  in  which  the  main  artery  of  a  limb  had 
been  tied  on  account  of  aneurism,  and  the  collateral  circula- 
tion did  not  establish  itself  soon  enough.  Even  in  cases 
which  have  a  more  favourable  issue  the  immediate  effect  of 
cutting  off  the  supply  of  blood  is  to  occasion  weakness,  numb- 
ness, and  reduction  of  the  temperature ;  the  muscles  and 
nerves  are,  in  a  great  measure,  paralyzed,  and  the  heat-pro- 
ducing process  fails  with  that  of  nutrition.  When  the  aorta 
of  an  animal  is  tied,  its  lower  extremities,  after  a  time,  become 
as  paralyzed  as  if  its  spinal  cord  had  been  divided.  The 
causes  of  local  or  partial  anaemia  may  be,  (1)  tumours  of 
various  kinds  situated  so  as  to  press  upon  and  obstruct  the 
main  artery  supplying  the  part :  (2)  disease,  often  atheromatous, 
of  the  coats  of  the  vessel  itself,  leading  to  deposition  of  fibri- 
nous  coagula,    and  consequent    obstruction  of  the    channel : 

(3)  spontaneous    coagulation   of   the   blood   in    an    artery : 

(4)  blocking  up  of  a  vessel  by  fibrinous  flakes  transported 
from   a   distance,    perhaps   from    the   valves  of    the    heart : 
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(5)  withdrawal  of  the  nervous    influence    from   a   part,    in 
consequence  of  which  its  nutrition  fails. 

It  may  be  observed,  that  it  is  difficult  in  many  cases  to  say 
positively  whether  anaemia  of  an  internal  organ  exists  ;  we 
cannot  observe  during  healthy  life  what  amount  of  blood  as 
indicated  by  its  colour  it  contains,  and  the  changes  in  the 
distribution  of  blood  which  may  ensue  during  the  last  hours 
of  life,  and  after  death,  will  greatly  alter  the  natural  ap- 
pearance. 

HYPEREMIA. 

Hypersemia,  the  opposite  condition  to  anaemia,  implies,  of 
course,  an  excessive  quantity  of  blood.  The  term  is  com- 
monly applied  to  accumulation  of  blood  in  a  part,  i.  e.  to 
local  or  partial  excess,  while  plethora  {TrArjeos,  a  multitude)  is 
that  which  is  used  to  signify  increase  of  the  general  mass. 
We  will  first  consider  plethora,  or  general  hyperaemia,  and 
afterwards  partial. 

The  characters  of  marked  plethora  are  strongly  expressed, 
and  easily  discernible.  The  face  is  rather  full  and  turgid, 
and  presents  a  diffused  redness,  often  of  a  slightly  purplish 
tint ;  this  is  especially  observable  in  the  lips.  The  conjunctivae 
are  redder  than  natural,  the  expression  of  the  eye  sharp  and 
ferrety.  The  pulse  is  full,  and  more  or  less  strong.  The  tem- 
perature of  the  skin  is  inclined  to  be  hot,  and  even  in  the 
most  remote  parts  it  is  fully  maintained.  There  is  a  tendency 
to  headache,  and  not  unfrequently  there  is  some  degree  of 
drowsiness  and  disinclination  to  exertion.  Persons  in  this 
state  have  good  appetites,  and  digest  their  food  well,  the 
secretions  all  seem  to  go  on  natvirally,  and  organic  or  vege- 
tative life  is  in  fuU  vigour.  They  often  lead  sedentary  lives, 
in  consequence  of  which  the  waste  of  the  tissues  is  diminished, 
and  the  plethoric  state  augmented,  but  this  is  not  constant. 
In  many  a  considerable  amount  of  adipose  tissue  is  formed, 
which,  as  Dr.  Watson  remarks,  may  serve  as  a  kind  of 
safety  valve  for  the  diversion  of  the  superfluous  blood :  no 
doubt  this  is  true,  and  we  are  inclined  to  think  that  the 
peculiar  sj'niptoms  of  plethora  are  most  marked  when  there  is 
no  remarkable  accumulation  of  fat.  On  account  of  the  in- 
crease in  the  quantity  of  blood  it  is  manifest  that  complete 
oxygenation  of  it  must  be  more  difficult ;  hence  on  any  ex- 
ertion the  breath  is  apt  to  be  short,  and  the  action  of  the 
heart  labouring ;  hence,  also,  as  Rokitansky  observes,  the 
blood  always  presents  a  certain  degree  of  venosity,  as  if 
never  thoroughly  arterialized.  A  very  just  distinction  is 
made  between  two  prmcipal  varieties  of  plethora,  the  sthenic, 
and  the  asthenic.  Dr.  Williams  (whose  description  of  them 
is  most  excellent)  considers  that  the  difference  between  them 
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depends  chiefly  on  diiFerent  proportions  of  contractility  and 
tonicity,  that  is,  on  the  different  degrees  of  the  vital  endow- 
ments of  the  heart  and  vessels.  Doubtless  these  are  increased 
in  sthenic,  and  diminished  in  asthenic  plethora,  but  we  cannot 
but  believe  that  there  are  other  differences  also.  The  quality 
of  the  blood  in  all  probability  is  different,  and  the  vital  pro- 
perties of  the  other  organs  are  also  different.  Generally,  it 
may  be  said,  that  in  the  one  the  organic  life  and  tone  of  all 
parts  is  exalted,  in  the  other  proportionately  depressed,  while 
in  both  the  mass  of  blood  is  in  excess.  Heat  of  skin,  frequency 
(not,  however,  great)  of  pulse,  with  fulness  and  hardness,  keen 
sensibility,  mental  and  bodily  activity  and  energy,  a  tendency 
to  gout,  bilious  attacks,  and  disease  of  sthenic  type,  charac- 
terize the  fu-st  form  of  plethora.  It  is  observed  in  the  "  young, 
the  active,  and  those  of  sanguine  temperament."  "Its  ten- 
dency," according  to  Dr.  Williams,  "is  to  cause  general 
febrile  excitement,  active  haemorrhages,  fluxes,  and  inflam- 
mations." Dr.  Watson,  on  the  other  hand,  remarks  that  the 
subjects  of  plethora  are  not,  as  they  might  naturally  be  sup- 
posed to  be,  and  as  many  writers  state  them  to  be,  peculiarly 
prone  to  suffer  inflammatory  complaint.  "  There  is  general 
fulness  of  the  vascular  system,  but  no  irregularity,  nor  any 
necessary  tendency  to  irregularity,  in  the  distribution  of  the 
blood."  We  are  inclined  to  think  Dr.  Watson's  opinion  the 
more  correct  of  the  two.  In  asthenic  plethora  the  skin  is 
cool,  the  extremities  apt  to  become  cold,  the  pulse  is  large, 
but  without  resistance,  it  is  often  slow,  sometimes  irregular. 
The  venosity  of  the  blood  is  marked,  the  lips  are  often  of  a 
livid  tint.  The  contractility  and  tone  of  the  muscles  is 
deficient,  the  spirits  depressed,  the  mental  and  bodily  activity 
diminished.  It  is  most  often  seen  in  the  aged,  in  those  who 
are  exhausted  by  excesses  or  previous  disease,  "  or  in  whom 
the  excreting  organs  act  imperfectly."  This  latter  condition, 
involving  the  imperfect  depuration  of  the  blood,  is  not  a  cause 
of  the  plethora,  at  least  not  to  any  great  degree,  but  rather  of 
the  asthenia  modifying  the  plethora.  The  tendency  of  asthenic 
plethora.  Dr.  Williams  says,  is  to  produce  congestions  and  pas- 
sive haemorrhages,  fluxes  and  dropsies,  and  if  continued,  struc- 
tural changes  in  some  organs,  as  dilatation  of  the  heart, 
enlarged  liver,  varicose  veins,  &c.  Most  of  these  effects,  in 
our  opinion,  imply  a  further  alteration  of  the  crasis  of  the 
blood  than  belongs  to  uncomplicated  plethora.  What  has 
been  termed  "  excrementitio us  plethora,"  seems  to  be  nearly 
the  same  as  asthenic  plethora,  with  imi^au-ed  action  of  the 
excreting  glands  ;  this.  Dr.  WUliams  thinks,  may  arise  from 
mere  stagnation,  or  imperfect  motion  of  the  blood,  in  conse- 
quence of  which  "  it  becomes  loaded  with  urea,  lithic  and 
lactic  acid,  and  other  effete  materials,  which  unfit  it  for  its 
proper  uses,   and  irritate   and   disorder  the  organ  tlu-ough 
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which  it  passes."  A  more  likely  cause  of  such  a  state  of 
blood  we  believe  to  be  the  existence  of  unobserved  organic 
disease  of  the  kidneys  or  other  glands.  The  characters  of 
the  blood  in  sthenic  plethora  are — (1).  The  increase  and 
amplification  of  the  entire  mass.  Of  this  we  have  no  direct 
measure,  but  we  may  form  a  tolerable  idea  of  the  extent  to 
which  it  takes  place,  by  observing  the  effect  of  blood-letting. 
As  much  as  forty  or  fifty  ounces  may  be  drawn  at  once  in 
some  cases  without  fainting  being  produced,  and  even  this 
quantity  has  sometimes  been  exceeded.  Dr.  Watson  men- 
tions a  case  in  which  seventy-two  ounces  were  withdrawn 
before  the  patient  became  faint.  Not  only  does  the  system 
tolerate  these  large  losses  of  blood,  but  judiciously  employed 
they  are  highly  beneficial ;  the  patients  are  relieved  and 
refreshed  by  taking  off  a  part  of  the  mass  which  loaded  the 
Tascular  system.  So  conscious  are  they  of  this,  that  those 
who  "  make  blood  fast,"  as  the  popular  phrase  is,  will  come 
and  request  to  be  bled,  often  at  the  spring  of  the  year,  when 
the  blood-making  process  seems  to  go  on  more  actively. 
(2).  The  red  globules  in  plethoric  blood  are  remarkably 
increased,  while  the  fibrine  rather  inclines  to  be  somewhat 
diminished,  and  the  albumen  of  the  serum  undergoes  little 
variation.  The  quantity  of  water  being  dimmished  in  pro- 
portion to  the  increase  of  the  red  coriouscles,  it  follows  that 
the  coagulum  formed  after  bleeding  will  be  large,  and  will  be 
surrounded  by  but  little  serum.  The  mass  of  corpuscles  in 
proportion  to  the  fibrine  is  so  great,  that  the  latter  cannot 
contract  to  the  degree  it  ordinarily  does,  and  hence  a  larger 
amount  of  serum  is  retained  within  the  clot.  In  sthenic 
plethora  the  coagulum  is  firm  as  well  as  large,  in  asthenic 
its  cohesion  is  diminished.  (3).  A  tendency  to  deficient  arte- 
rialization  may  also  be  mentioned  as  a  character  of  plethoric 
blood  ;  perhaps  we  may  connect  this  Avith  a  deficient  produc- 
tion of  fibrine,  which,  as  we  before  stated,  may  with  much 
probability  be  regarded  as  an  oxydation  product.  Should 
this  be  the  case,  there  would  appear  some  ground  for  accepting 
the  following  view,  which  is  only  offered  as  a  suggestion. 

The  perfectly  homogeneous  aspect  of  some  ot  the  casts  of 
the  renal  tubules  which  are  found  in  the  urine  when  fibrinous 
fluid  has  been  draining  off  from  the  congested  blood-vessels, 
suggest  the  possibility  that  fibrine  may  be  particularly  applied 
to  the  formation  and  renewal  of  the  various  homogeneous  mem- 
branes, such  as  the  limitary  membrane  of  gland  tubes,  the 
sarcolemma  of  muscular  fibres,  the  wall  of  capillary  vessels. 
If  then  in  some  cases  of  plethora  (the  extreme  ones)  the 
fibrine  is  much  diminished,  it  is  very  conceivable  that  the 
walls  of  the  capillaries  are  less  perfectly  formed,  and  conse- 
quently less  able  to  resist  the  interior  pressure  of  the  ampli- 
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fied  mass  of  blood.  This  would,  of  course,  favour  the  occur- 
rence of  hemorrhages,  especially  such  as  capillary  apoplexy 
in  the  brain. 

Among  the  causes  of  plethora,  the  first  place,  perhaps,  is  to 
be  assigned  to  a  special  tendency  innate  in  the  system  to  form 
an  undue  quantity  of  blood,  or,  speaking  more  exactly,  to  a 
too  rapid  growth  and  multiplication  of  the  red  corpuscles. 
This,  as  it  requires,  so  it  may  produce  an  increased  quantitj' 
of  Liquor  Sanguinis,  according  to  the  principle  that  the  de- 
mand induces  a  supply.  When  the  tendency  to  form  blood 
is  considerable,  it  will  manifest  itself  even  in  spite  of  circum- 
stances that  oppose  it ;  but  a  similar  tendency,  in  much  less 
degree,  will  produce  a  most  highly  plethoric  state,  if  favoured 
by  an  ample  supply  of  rich  food  and  a  sedentary  life.  In- 
deed, these  may  have  the  same  effects,  even  supposing  no  pre- 
disposition to  plethora  at  all  to  exist.  It  is  worth  remarking, 
however,  that  they  will  not  produce  this  result  in  all  cases. 
In  manj'  it  would  be  rather  dyspepsia,  or  some  cutaneous  dis- 
order, or  a  bilious  attack.  Most  of  the  circumstances  that 
promote  a  robust  state  of  health,  with  the  exception  of  exer- 
cise, are  favourable  to  plethora,  and  on  the  other  hand,  such 
as  depress  the  general  vigour,  or  induce  diseases  of  debility, 
prevent  its  development*.  Asthenic  plethora  is  probably  in 
most  cases  dependent  upon  an  unhealthy  state  of  the  Liquor 
Sanguinis,  occasioned  by  impaired  action  of  some  of  the  ex- 
cretory glands,  which  itself  may  depend  on  some  latent  organic 
diseases  of  the  same. 

The  consequences  of  plethora  have  already  been  in  part  al- 
luded to.  They  are  generally  such  as  result  from  over-dis- 
tension of  the  vascular  system.  On  account  of  its  proximity 
to  the  heart,  its  delicate  structure,  and  the  large  supply  of 
blood  it  receives,  it  is  not  surprising  that  the  brain  should 
suffer  from  this  cause  more  than  most  other  organs.  Rupture 
of  some  of  its  thin-walled  vessels  may  take  place,  or  the  blood 
be  poured  out  from  numerous  capillaries  ;  and  this,  of  course, 
Avill  be  still  more  likely  to  occur,  if  another  consequence  of 
plethora  be  present,  viz.,  cardiac  hypertrophy.  It  is  easily 
conceivable  how  the  increase  of  the  mass  of  blood  shall  require 
and  gradually  induce  an  augmentation  in  the  power  and  capa- 
city of  the  organ  that  keeps  it  in  movement.  In  sthenic 
plethora  the  hypertrophy  will  be  more  pure  and  simple,  in 
asthenic  it  will  be  associated,  in  a  greater  or  less  degree,  with 

*  There  is  no  doubt  tliat  the  cessation  of  habitual  discharges,  or  tlieir 
arrest  by  art,  especially  when  suddenly  eft'eoted,  and  witlioul  any  corres- 
ponding raodiliciition  of  the  system,  induces  a  dangerous  pletliora.  This 
should  never  be  forgotten,  not  only  in  treating  persons  who  ;ire  manifestly 
of  pletlioric  habit,  but  even  those  who  seem  and  are  really  in  a  different 
state.  It  seem*  that  the  vascular  system,  after  having  been  long  insuffi- 
ciently filled  with  blood,  cannot  bear  the  amount  of  distension  immediately 
which  in  tlie  state  of  health  would  only  be  natural  to  it. 


70  hypekjEMia. 

dilatation.  The  great  capacity  of  the  vascular  system  of  the 
liver  will  cause  it  to  be  enlarged  by  the  increased  distending 
force  of  the  blood-mass,  more,  in  proportion,  than  many  other 
organs.  This  will  be  especially  the  case  if  dilated  hyper- 
trophy of  the  right  chambers  exist,  and  the  blood  is  thrown 
back  on  the  venous  side  of  the  circulation.  Again,  in  con- 
sequence of  hepatic  congestion,  the  tributaries  of  the  portal 
vein  will  also  be  congested ;  and  this  seems  more  especially  to 
aifect  the  hsemorrhoidal  plexus  of  veins,  which  become  dis 
tended  into  the  little  tumours,  well  known  as  "piles,"  and 
often  give  rise  to  a  salutary  haemorrhage.  Another  haemor- 
rhage, not  unfrequent  in  plethoric  persons,  especially  the 
young,  is  from  the  veins  of  the  nose.  This  seems  especially 
to  give  relief  to  cerebral  congestion.  Menorrhagia  may  also  be 
dependent  on,  or  at  least  greatly  increased,  by  a  plethoric  state. 
The  natural  determination  of  blood  at  the  catameniul  periods 
will  of  course  be  often  attended  with  a  greater  discharge, 
on  account  of  the  increased  tension  of  the  vascular  system. 
Though  we  consider  it  at  least  doubtful  whether  the  plethoric 
are  more  prone  to  inflammation  than  others,  there  is  no  doubt 
that  when  inflammation  is  set  up  in  them  it  is  more  violent, 
and  requires  more  active  treatment.  Dr.  Copland  states  also 
that  the  severer  forms  of  inflammatory  fever  in  the  West 
Indies  affect  young  and  plethoric  strangers,  rather  than  older 
residents,  the  aged,  and  the  weakly.  Bilious,  gouty,  and 
renal  disorders,  especially  such  as  belong  to  the  lithic-acid 
diathesis,  are  often  considered  as  proceeding  from  plethora ; 
but  it  may,  perhaps,  be  questioned  whether  they  do  not  rather 
take  their  origin  in  the  causes  of  the  plethora  itself,  the  high 
feeding,  insufficient  exercise,  &c.  It  is  not  improbable  that 
plethora  may  play  some  part  in  producing  a  varicose  state  of 
the  veins,  but  it  is  very  doubtful  whether  aneurismal  disease 
is  ever  occasioned  by  it. 

We  must  remark  with  regard  to  Local  Hypersemia,  as  we  did 
with  respect  to  local  anaemia,  that  it  differs  from  general 
hypera-mia  or  plethora,  not  only  in  the  less  extent  to  which  it 
exists,  but  in  not  involving  any  qualitative  alteration  of  the 
blood.  Local  hypera;mia,  in  fact,  is  not  exactly  local  ple- 
thora ;  it  simply  implies  that  too  much  blood  is  accumulated 
in  the  vessels  of  a  part,  without  taking  any  count  of  the  na- 
ture of  this  blood.  Hypersemia  of  a  part  is  a  phenomenon 
which  naturally  attracts  attention,  and  has  been  considered 
and  commented  on  from  the  earliest  times.  It  exists  in  the 
most  various  conditions,  from  that  of  increased  vital  poAver 
and  functional  activity  of  an  organ,  to  that  of  cessation  of  all 
action  in  it,  its  death  and  decomposition.  One  of  the  best 
examples  of  a  physiological  and  natural  hypera;mia  is  afforded 
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by  the  female  breast  during  the  period  of  lactation  ;  the  ves- 
sels proceeding  to  it  enlarge  considerably,  and  it  manifestly 
receives  much  more  blood  than  at  other  times.  So  great  is 
the  flow  of  blood  to  the  part,  that  it  not  unfrequently  happens, 
owing  to  a  deficiency  of  secretory  power,  that  the  healthy 
hypersmia  becomes  excessive,  and  a  cause  of  inflammatory 
disease.  The  limits  of  physiological  hypersemia  are  pretty 
wide.  It  is  often  striking  to  observe  how  much  more  blood 
is  contained  in  the  vessels  of  a  part  that  is  actively  employed, 
than  would  be  present  there  under  ordinary  circumstances. 
Indeed,  there  is  much  to  lead  one  to  the  belief  that  it  is  not 
so  much  the  amount  of  hypersemia  that  determines  the  tran- 
sition from  the  healthy  to  the  morbid  state,  as  the  alteration 
of  tho  vital  condition  of  the  tissues  of  the  part.  In  endeavour- 
ing to  study  the  various  conditions  under  which  hypersemia 
occurs,  we  cannot  do  better  than  adopt  the  arrangement  pro- 
posed by  Dr.  Williams,  and  consider,  first,  hypersemia  with 
diminished  motion  of  the  bloodln  the  part ;  second,  hypera;mia 
with  increased  motion  ;  thirdly,  hypersemia  with  motion  partly 
increased,  partly  diminished.  The  first  of  these  states  may 
be  designated  congestion — the  second,  determination  of  blood — 
the  third  is  inflammation.  This  arrangement  has  the  advan- 
tage of  classing  together  several  conditions,  in  which  hyper- 
semia is  a  prominent  phenomenon  ;  but  it  is  not  certain — ■ 
especially  as  respects  determination  of  blood  and  inflamma- 
tion— that  it  is  correct,  or  rather,  that  it  may  not  prove  a 
source  of  error  by  not  being  founded  on  that  which  is  the 
essential  circumstance  in  these  two  conditions.  This,  at  pre- 
sent, is  not  possible,  from  the  imperfection  of  our  knowledge  ; 
but  it  may  be  well  to  bear  in  mind  the  above  caution. 

Congestion — employing  the  term  to  signify  excess  of  blood 
in  a  part  with  dimmished  motion  —  affects  chiefly  the  small 
veins  of  the  part,  and  the  capillaries  that  communicate  with 
them.  Hence  its  colour  is  inclined  to  be  of  a  dark  venous 
tint,  unlike  the  more  vivid  blush  of  inflammatory  redness. 
The  part  often  exhibits  patchy,  irregularly-distended  vessels, 
which  can  be  emptied  by  pressure,  but  gradually  fill  again. 
Its  temperature  is  not  much,  if  at  all,  increased  ;  and  the  pain 
felt  in  it  is  rather  aching  or  dull  than  acute.  The  degree  of 
swelling  varies  according  to  the  cause  producing  the  conges- 
tion, and  other  circumstances  ;  generally  it  is  not  very  great. 
Congestion  may  exist  alone,  but  often  there  are  present  also 
some  exudations,  the  results  either  of  it,  or  of  the  condition 
which  gave  rise  to  it. 

The  two  principal  causes  which  produce  con£;estion  are — 
(1).  Obstructions  of  various  kinds  to  the  return  of  blood 
through  the  veins.  (2),  A  relaxed  and  toneless  state  of  the 
capillaries  and  small  veias.    Of  the  first  cause  we  have  a  good 
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example  in  tying  up  the  arm  for  venesection ;  the  current  of 
blood  setting  towards  the  heart  being  obstructed,  and  the 
artery  continuing  still  to  pour  in  fresh  quantities,  the  capil- 
laries and  all  the  veins  up  to  the  obstructed  part  become  dis- 
tended with  blood.  This  is  marked  by  the  red  or  purple 
colour  of  the  part,  and  its  swollen  condition.  The  same 
effects  will  of  course  be  produced  in  all  instances  where  the 
veins  of  any  organ  are  obstructed  ;  obstruction  of  the  jugular 
veins  produces  congestion  of  the  brain,  of  the  renal  veins, 
congestion  of  the  kidney,  and  so  on.  The  modes  in  which 
the  obstruction  may  be  produced  are  very  vari<ius;  to  take 
the  brain  as  an  instance,  the  veins  returning  the  blood  from 
it  may  be  pressed  on  bj'  an  enlarged  thyroid,  or  by  a  mass  of 
indurated  glands,  or  by  an  aneurismal  tumour.  Temporary 
cerebral  congestion  may  also  be  caused  by  a  prolonged  ex- 
piration, or  by  holding  the  breath,  especially  when  muscular 
exertion  is  made  at  the  same  time.  The  arrest  of  the  blood  in 
the  veins  in  these  cases  deprfids  partly  on  the  diminution  of 
the  capacity  of  the  chest  which  takes  place  during  expiration, 
partly  on  the  suspension  of  the  respiratory  movements,  which 
cause  the  blood  as  well  as  the  air  to  rush  into  their  respective 
cavities  within  the  thorax  during  inspiration.  Perhaps  the 
very  most  marked  instance  of  the  effects  of  this  arrest  is 
manifested  by  severe  cases  of  hooping-cough.  The  capacity 
of  the  chest  is  narrowed  more  and  more  by  the  repeated  ex- 
pirations, and  the  blood  not  being  drawn  onwards,  but  thrown 
back,  accumulates  visibly  in  the  face,  which  becomes  turgid  ; 
in  the  eyes,  where  ecchymosis  sometimes  takes  place ;  and 
similarly,  though  we  cannot  see  it,  in  the  brain,  where  ex- 
travasation may  also  occur,  or  such  congestion  as  produces  an 
attack  of  convulsions.  Obstructive  valvular  disease  of  the 
heart,  throwing  the  blood  back  on  the  lungs,  is  the  cause  of 
the  abiding  dyspnoea  which  characterizes  such  complaints. 
The  condition  of  the  large  hepatic  veins,  and  of  the  infr.  cava 
where  it  receives  them,  shows  that  the  influence  of  inspiration 
must  be  felt  as  a  powerful  cause  in  promoting  the  circulation 
thi-ough  the  liver;  when  this,  therefore,  is  impaired,  as  is  the 
case  in  vesicular  emphysema,  or  other  diseases  interfering 
with  the  respiratory  movements,  the  liver  will  be  congested, 
and  the  same  will  of  course  occur  when  in  consequence  of 
asphyxiating  causes  the  blood  does  not  pass  freely  through 
the  lungs,  but  accumulates  in  the  right  side  of  the  heart,  and 
m  the  large  veins.  Now  in  all  such  instances  of  congestion 
it  may  be  remarked  that  there  is  no  evidence  of  excitement 
of  the  part,  if  we  except,  at  least,  the  occurrence  of  convul- 
sions in  attacks  of  paroxysmal  cough  ;  the  temperature  of  the 
part  is  not  raised,  the  functional  activity  is  rather  diminished 
than  increased,  and  exudations  from  the  blood-vessels,  if  they 
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occur,  show  no  tendency  to  organization.  Everything  indi- 
cates that  the  hypera^mia  is  merely  the  result  of  a  mechanical 
cause,  and  that  there  is  no  primary  and  special  alteration  of 
the  vital  endowments  of  the  part.  The  second  cause  of  con- 
gestion, viz.,  atony  of  the  vessels,  may  occur  either  primarily 
or  secondarily.  In  adynamic  fevers,  iia  states  of  extreme 
debility,  and  perhaps  in  some  persons  whose  tonicity  is 
naturally  defective,  the  vessels  of  a  part  become  distended 
with  blood,  without  any  obstruction  existing  in  the  veins 
which  convey  their  blood  away,  or  without  any  previous 
inflammation  or  undue  excitement  having  exhausted  their 
natural  contractility.  The  whole  surface  of  the  body,  in 
some  fevers  of  very  low  type,  is  covered  with  patches  of  con- 
gested vessels,  and  it  is  to  be  noticed  that  these  are  chiefly 
seated  in  the  under  parts,  the  blood  gravitating  downwards, 
and  accumulating  in  this  situation.  Hence  we  derive  a  hint 
for  a  precaution  well  worth  observmg  in  continued  fever,  viz., 
to  alter  the  position  of  the  patient  occasionally,  and  not  to 
allow  the  blood  to  gravitate  day  after  day  to  the  posterior 
parts  of  the  lungs,  which  in  consequence  are  especially  prone 
to  engorgement  and  hepatization.  Primary  atony  of  the 
vessels  of  the  choroid  coat  of  the  eye  seems  not  unfrequently 
to  occur,  and  to  be  the  cause  of  the  muscse  volitantes  to  which 
the  dyspeptic  and  others  are  subject.  The  vessels  of  the 
uterus  in  passive  menorrhagia,  and  those  of  the  vagina  in 
non-inflammatory  leucorrhoca,  are  not  unfrequently  aflected 
by  primary  atonic  congestion.  It  is,  however,  much  more 
common  that  atony  of  the  vessels  occurs  secondarily  in  con- 
sequence of  some  previous  excitement  or  inflammation.  This 
in  fact  is  almost  always  the  case  in  persons  of  feeble  power 
when  they  are  attacked  by  inflammation  ;  Avhen  the  disease  is 
subdued  there  still  remains  behind  this  congested  state  of  the 
overstrained  vessels,  which  being  naturallj'  of  Aveak  tonicity, 
are  unable  to  resume  readily  their  proper  calibre.  In  persons 
of  more  vigorous  constitution  the  original  tonicity  being 
greater,  the  vessels  quickly  recover  their  norn.al  dimensions 
as  soon  as  the  strain  arising  from  determination  of  blood  is 
diminished  ;  hence  convalescence  is  speedy,  and  the  restoration 
of  the  part  complete.  But  when  the  system  is  nattirally 
feeble,  or  when  injudicious  treatment  has  rendered  a  strong 
system  so,  then  it  may  be  a  most  difficult  task  to  revive  the 
contractility  of  the  languid  vascular  coats,  and  remove  the 
congestion  which  necessarily  ensues  ;  a  healtliy  person  may 
have  an  attack  of  acute  bronchitis,  or  pneumonia,  and  if  he 
is  properly  treated  he  will  recover  completely,  and  be  scarce 
any  more  liable  to  the  disease  than  if  he  had  never  suff'ered  at 
all.  But  how  diff"erent  is  it  when  chronic  bronchitis  is  set  up 
in  the  aged  or  debilitated ;  the  disease  commences  generally 
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without  very  severe  sjTnptoms,  the  inflammation  does  not 
run  high,  it  may  be  soon  in  great  measure  subdued ;  but  after 
that  is  accomplished  the  capillaries  of  the  bronchial  mucous 
lining  are  unable  to  resume  their  tone,  or  they  resume  it 
partially,  and  easily  lose  it  again  when  they  are  exposed  to 
the  slightest  strain,  and  so  the  congestion  occurs  over  and 
over  again,  until  the  vessels  become  mere  flaccid  channels 
gorged  with  slowly-moving  blood,  and  pouring  out  exhausting 
exudations  of  muco-purulent  fluid.  It  is  very  apparent  that 
the  longer  the  vessels  remain  congested  the  more  difficult  it 
must  be  for  them  to  recover  their  normal  dimensions,  and 
hence  we  derive  the  valuable  hint  to  subdue  active  inflam- 
mation in  every  instance  as  quickly  as  possible,  that  the  strain 
upon  their  walls  may  be  lessened,  and  when  this  is  accom- 
plished, to  turn  as  soon  as  is  prudent  to  remedies  of  astrin- 
gent and  tonic  character.  This  condition  of  atonic  congestion 
is  often  seen  in  the  conjunctiva  after  it  has  suffered  an  attack 
of  acute  inflammation,  and  we  can  scarce  have  a  more  valuable 
lesson  than  the  observation  of  such  cases,  and  of  the  Imlentia 
and  juvantia  offered  us,  A  case  of  this  kind  is  related  in 
Mr.  Tyrrell's  work,  vol.  i.  p.  24,  which  from  the  first  time  we 
read  it  has  never  passed  from  our  mind ;  and  often  has  the 
valuable  instruction  it  conveyed  been  the  means  of  directing 
us  to  successful  treatment.  It  shows  how,  besides  the  local 
signs  of  atonic  congestion,  the  general  condition  of  the  system 
is  also  to  be  considered,  and  that  if  this  be  found  in  an  en- 
feebled state,  no  means  will  be  nearly  so  efficacious  in  remov- 
ing the  congestion  as  those  which  impart  tone  and  vigour  to 
the  tissues  generally,  and  to  the  vessels  in  particular. 

Besides  actual  inflammation,  over-use  of  a  part  may  occa- 
sion congestion  of  its  vessels.  Of  this  we  have  an  instance 
in  the  congestion  of  the  choroid,  which  is  so  common  in  those 
who  exert  their  eyes  very  much  upon  minute  objects.  An 
organ  which  has  been  secreting  with  unusual  activity  is 
sometimes  found  congested  with  blood.  This  we  have  ob- 
served in  the  kidneys  of  diabetic  persons  ;  however,  it  is  not 
constantly  the  case  by  any  means.  When  it  occurs,  it  is  pre- 
sumable that  the  continued  flux  to  the  part  had  weakened,  by 
the  strain  it  caused,  the  contractility  of  the  vessels.  The  in- 
fluence of  cold  in  producing  congestions  of  internal  organs 
cannot  be  doubted.  To  this  we  must  ascribe,  in  part,  the 
prevalence  of  chest  aff"ections  during  the  colder  part  of  the 
year,  the  blood  being  repelled  inward  from  the  sui-face  by  the 
constringing  eff'ect  of  the  cold  upon  the  vessels.  The  same 
cause  also  must  be  the  chief  agent  in  occasioning  attacks  of 
apoplexy,  which  have  been  observed  to  be  greatly  more  fre- 
quent during  a  very  cold  season  than  during  a  mild  one. 
The  effect  of  the  malarious  poison  in  producing  congestions  of 
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the  internal  organs  is  still  more  potent  than  that  of  cold. 
With  every  paroxysm  the  liver  and  spleen  become  greatly 
distended  during  the  cold  stage  ;  and  to  such  an  extent  may 
this  take  place,  that  the  latter  organ,  extensible  as  it  is,  has 
been  ruptured,  and  fatal  ha?morrhage  ensued.  Posture  is  a 
very  efficient  cause  in  producing  congestion.  It  has  already 
been  alluded  to,  when  instancing  the  pulmonary  congestions 
that  occur  in  fever  ;  but  the  most  marked  examples  of  its  effects 
are  seen  in  the  lower  limbs.  Here  the  returning  venous  current 
has  to  overcome  the  force  of  gravity,  and  though  while  the 
vessels  maintain  their  tonicity,  and  the  valves  of  the  veins  are 
efficient,  this  retarding  force  does  not  produce  any  effect,  yet 
when  the  conditions  are  altered  it  becomes  speedily  manifest. 
Persons  of  feeble  constitution,  who  are  obliged  to  remain  for 
the  greater  part  of  their  time  in  an  upright  position,  labouring 
hard,  and  living  poorly,  are  exceedingly  liable  to  a  congested, 
thickened,  and  indurated  state  of  the  integuments  of  the  lower 
part  of  the  legs  and  feet.  The  veins  proceeding  from  these 
parts — and  especially  the  large  superficial  veins  of  the  limb — 
are  seen  tortuous,  enlarged,  distended,  and  varicose.  They  are 
evidently  gorged  with  slowly-moving  blood,  the  column  of 
which,  greatly  enlarged  in  bulk,  has  much  more  difficulty  in 
resisting  the  force  of  gravity  than  in  the  natural  state.  Such 
congestions  proceed  very  soon  to  ulceration,  which  is  apt  to 
assume  a  sloughing  form,  and  which  can  only  be  healed  by 
means  which  bring  about  a  more  healthy  circulation.  These 
are,  of  course,  directed  to  take  off  the  force  of  gravity  by  the 
recumbent  posture,  to  empty  the  distended  vessels,  and  to 
supply,  by  external  equable  pressure,  the  defective  tonicity  of 
their  walls.  It  may,  perhaps,  be  questioned,  whether  the 
class  of  congestions  from  this  cause  should  not  have  been  in- 
cluded under  those  arising  from  venous  obstruction,  as  the 
condition  of  the  vein  itself  is  such  as  to  create  an  obstruction 
to  its  own  current.  Withdrawal  of  nervous  influence  from  a 
part  is  sometimes  the  cause  of  congestion  taking  place  in  it. 
Mr.  Simon  records  a  case  in  which,  after  the  ulnar  nerve  had 
been  torn  across  at  the  inner  condyle,  the  two  inner  fingers 
of  the  hand  of  the  same  side  "had  become  swollen  and  livid 
with  vascular  injection."  Disease  of  the  trigeminal  nerve, 
destroying  its  functional  capacity,  has  often  been  observed  to 
occasion  inflammation  and  ulceration  of  the  eye,  and  in  some 
cases  of  the  parts  adjacent.  This  inflammation,  it  is  most 
probable,  v/as  rather  of  the  nature  of  atonic  congestion,  at 
least  at  its  outset.  It  is  not,  however,  to  be  concluded  that 
the  walls  of  the  vessels  lose  their  tonicity  whenever  the  nerves 
of  a  part  are  unable  to  discharge  their  functions,  or  that  this 
is  actually  dependent  on  nervous  influence.  No  doubt  it  is 
the  special  endowment  of  the  vascular  membranes,  and  only 
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capable  of  being  affected  by  tlie  action  of  the  nerves,  as  well 
as  by  direct  stimulus.  The  effect  of  an  atonic  state  of  the 
walls  of  the  vessels  is  well  illustrated  by  an  experiment  per- 
formed by  Dr.  Williams :— he  adapted  to  a  syringe  a  tube 
•with,  two  arms,  one  of  which  was  connected  with  a  metal  tube, 
and  the  other  with  a  portion  of  dog's  intestine,  of  the  same 
length  as  the  metal  tube,  but,  when  distended,  double  its 
diameter.  Water  was  now  thrown  in  by  the  syringe,  and  the 
quantity  discharged  from  the  open  ends  of  each  of  the  two 
tubes  estimated.  The  metal  tube  in  the  same  time  yielded 
three  times  more  liquid  than  the  intestine.  Now  a  vessel, 
whoso  wall  is  possessed  of  a  proper  degree  of  contractility, 
may  be  compared  to  the  metal  tube.  The  force  of  the  heart 
communicated  by  the  fluid  to  its  walls  is  not  lost,  but  reacts 
again  immediately  upon  the  fluid,  and  drives  it  onward.  The 
vessel,  with  atonic  flaccid  walls,  resembles  the  intestine,  which 
yielded  to  the  distending  force  of  the  column  of  fluid,  and, 
from  not  reacting  upon  it,  allowed  a  great  part  of  the  force  to 
be  lost  as  an  impelling  influence. 

The  effects  of  congestion  have  already  been  partially  no- 
ticed. They  have  reference  mainly  to  two  circumstances  : — 
one  the  impairment  of  the  vital  actions  of  the  part,  the  other 
the  effusion  from  the  overloaded  vessels  of  watery,  albumin- 
ous, or  mucous  fluids.  When  the  arm  is  tied  up  for  venesec- 
tion, a  sensation  of  numbness,  weakness,  and  chilliness,  is  felt 
after  a  time,  showing  that  the  sensibility  and  contractility  of 
the  limb  are  impaired  by  the  congestion  which  has  taken 
place.  In  the  hepatic  and  renal  congestions,  which  often  are 
produced  by  obstructive  disease  of  the  heart,  the  secretion  of 
bile  and  of  urine  ?s  commonly  diminished,  or  morbidly  affected. 
Cerebral  congestion  interferes  materially  with  the  free  exer- 
cise of  the  functions  of  which  the  brain  is  the  instrument. 
This  impairment  of  vital  (i.  e.  special)  power  depends  partly 
on  the  more  increased  quantity  of  blood  in  the  part,  which, 
being  greater  than  is  proportionate  to  its  functional  activity, 
overloads  and  oppresses  it.  If  it  be  true — as  we  shall  see 
reason  to  think  that  it  is— that  the  supply  of  blood  to  a  part 
is,  in  a  measure,  dependent  on  the  vigour  and  energy  of  life 
which  that  part  possesses,  it  will  not  be  difficult  to  conceive 
that  an  over-supply  of  blood  will  have  an  injurious  and  de- 
pressing effect  on  the  same  vital  powers.  But  a  still  more 
powerful,  and  quite  unquestionable,  cause  of  vital  depression 
in  a  congesied  part,  is  afforded  by  the  altered  condition  of  the 
blood  itself,  which,  semi-stagnating  in  the  capillaries  and 
veins,  becomes  more  venous  than  it  should,  and  otherwise 
unfit  for  the  healthy  nutrition  of  the  tissues.  The  sloughing 
ulcers  which  form  in  the  congested  and  thickened  integuments 
of  the  lower  limbs,  when  the  veins  are  enlarged  and  varicose, 
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are  a  striking  instance  of  the  lowered  condition  of  the  vitality 
of  those  textures.  Long-continued  congestion  of  the  liver, 
from  disease  of  the  heart,  produces  a  very  remarkable  effect 
on  the  parenchymal  cells.  They  become  very  greatly  loaded 
with  yellow  matter  (which  does  not  appear  to  be  true  biliary, 
but  rather  bile  pigment)  ;  in  extreme  cases,  the  majority 
atrophy,  and  are  reduced  to  a  mere  granular  detritus,  while 
the  capillary  intercell-spaces  become  enlarged.  These  changes 
afford  some  explanation  why  the  secretion  of  bile  is  interfered 
with,  and  also  why  jaundice  occurs.  The  effusions  that  take 
place  from  congested  parts  are  certainly  the  most  prominent 
phenomena  of  the  condition.  They  will  be  most  abundant, 
as  a  general  rule,  when  the  congestion  depends  on  venous 
obstruction ;  so  that,  while  fresh  blood  is  being  poured  into 
the  part,  no  exit  can  be  found  for  it,  except  that  which  the 
exudation  affords.  They  may  also  be  extremely  abundant 
in  some  cases,  in  which  not  only  the  tonicity  of  the  vessels 
is  entirely  lost,  but  the  texture  of  their  walls  is  altered,  so 
that  they  no  longer  oppose  any  obstacle  to  the  escape  of  theii- 
contents,  but  allow  them  (the  fluid  part)  to  transude  with 
great  facility.  Such  is,  no  doubt,  the  case  in  instances  of 
bronchorrhcea,  chronic  diarrhoea,  and  leucorrhcea,  where  large 
quantities  of  fluid  are  continually  passing  off  from  the  toneless 
vessels,  but  where  no  venous  obstruction  exists,  or  none  that 
is  commensurate  to  account  for  the  discharge.  The  effect  of 
remedies  in  these  cases  shows  that  the  discharge  is  dependent 
on  the  cause  we  have  mentioned.  Under  the  administration 
of  turpentine  or  astringents  the  vessels  regain  their  tone,  and 
no  longer  pour  out  their  contents.  Though  the  vascular 
atony  may  in  such  states  have  originated  in  congestion,  yet 
as  this  is  removed  by  the  effusion  while  the  atony  remains, 
they  come  at  last  to  be  rather  instances  of  passive  flux,  or 
dropsy.  Chronic  ascites,  in  which  the  smaller  branches  of 
the  portal  vein  may  be  so  obstructed  that  no  fluid  can  pass 
through  them,  presents  an  exquisite  instance  of  effusion  de- 
pending upon  venous  obstruction.  The  fluid  effused  in  the 
peritoneal  sac  varies  a  good  deal,  chiefly  as  to  the  relative 
proportions  of  water  and  albumen  which  it  contains.  In  the 
table  subjoined  at  page  101,  one  instance  is  seen  in  which  the 
water  amounts  to  988  per  1000,  and  the  albumen  to  only  0*9, 
while  in  another  the  water  does  not  exceed  704,  and  the  albu- 
men is  in  the  prodigious  quantity  of  290.  Not  only  does  a 
more  or  less  watery  serum  exude,  but  fibrine  not  unfrequently 
accompanies  it.  Large  flaky  masses  of  fibrinous  coagula  are 
not  uncommonly  found  in  the  peritoneal  cavity  after  death  in 
cases  of  ascites,  and  the  same  are  also  seen  occasionally  in  the 
fluid  evacuated  by  paracentesis.  We  have  also  seen  blood- 
globxiles  so  uniformly  dispersed  tlirough  the  fluid,  that  there 
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could  be  no  doubt  tbat  they  had  escaped  from  the  congested 
sub-serous  capillaries,  and  were  not  accidentally  mingled  with 
the  eifusion.  The  same  products  of  congestion  also  occur  in 
the  urine  when  obstructive  disease  of  the  heart  throws  back 
the  blood  on  the  veins.  The  secretion  is  albuminous,  contains 
fibrinous  casts  of  the  tubes  and  blood-globules.  Decided 
haemorrhage  may  also  occur,  as  the  result  of  extreme  conges- 
tion, which  may  be  dependent  either  upon  venous  obstruction 
or  upon  an  atonic  state  of  the  vessels.  Melsena,  or  haemor- 
rhage from  the  bowels,  is  an  instance  of  the  first,  passive 
menorrhagia  and  epistaxis  of  the  latter. 

We  shall  retiirn  to  the  consideration  of  effusions  proceeding 
from  congestion,  when  we  speak  of  the  results  of  hypersemia 
generally.  It  is  a  remarkable  and  instructive  fact,  that  con- 
gestion of  parts  never  seems  to  occasion  hypertrophy  ;  or  if 
this  should  appear  to  have  taken  place,  closer  exammation 
proves  that  rather  the  reverse  is  the  case ;  that  the  hyper- 
trophy is  what  Rokitansky  calls  unreal.  Thus  a  large  bacony 
spleen  or  liver  may  appear  to  be  hypertrophied  ;  but  the  in- 
crease in  size  is  not  due  to  the  formation  of  fresh  natural 
tissue,  but  to  the  infiltration  and  addition  of  an  unnatural 
product,  among  which  the  real  structure  is  found  atrophied. 
In  these  particular  instances  the  deposits  may  not  have  pro- 
ceeded from  congestion  ;  but  they  afford  an  exact  illustration 
of  what  often  takes  place  in  congestion  in  a  less  degree.  It 
seems  also  very  doubtful  whether  simple  passive  hyperaemia, 
as  such,  does  produce  even  these  unreal  hypertrophies,  or 
whether  in  all  such  instances  the  crasis  of  the  blood  is  not 
also  altered  in  some  special  manner.  After  very  numerous 
examinations  of  congested  livers  from  persons  dying  with 
heart  disease,  we  have  not  been  able  to  convince  ourselves 
that  the  hyperaemia  gives  rise  to  any  new  product,  or  that  it 
is  an  exciting  cause  of  the  cirrhotic  alteration  which  may  also 
exist.  We  ha^io  already  pointed  out  the  impairment  of  vital 
power  which  congestion  occasions,  and  the  causes  inducing 
it,  which  seem  to  afford  an  adequate  explanation  of  the  non- 
tendency  to  growth  and  development  which  is  observed  both 
in  the  affected  part  itself,  and  in  its  interstitial  effusions.  The 
following  sentence  from  Mr.  Simon's  lectui'e  recognizes  and 
similarly  explains  the  same  fact : — "  It  is  true,  that  much 
blood  is  contained  in  the  affected  tissue  ;  but  it  is  blood  that 
has  insufficient  means  of  renewing  itself ;  and  from  its  long 
detention  in  the  part  it  acquires,  in  an  extreme  degree,  the 
character  of  venous  blood.  Thus,  as  regards  mere  bulk  of 
blood,  the  part  is  over-supplied,  but,  Ln  respect  of  the  quality 
of  blood,  it  may  be  said  to  suffer  what  is  equivalent  to  anae- 
mia :  accordingly  the  elements  of  its  textui-e  fall  into  a  state 
of  atrophic  softening,  which  terminates  in  the  formation  of  an 
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ulcer.  I  think  it  not  improbable  that  the  same  fact  may  con- 
tribute to  explain  the  continued  non-development  of*  those 
eifusions  which  arise  from  passive  hyperiemia."  It  thus 
appears  that  atrophy,  rather  than  hypertrophy,  is  likely  to  be 
the  result  of  abiding  congestion  of  any  part. 

The  effects  of  congestion  of  a  part,  especially  if  it  be  one  of 
some  magnitude,  may  not  be  confined  to  the  part  itself,  but 
may  affect  the  system  generally.  This  appears  in  two  re- 
spects, one  being  a  degree  of  faintness  and  depression,  occa- 
sioned by  the  withdrawal  of  a  considerable  quantity  of  blood 
from  active  circulation ;  the  other,  an  injurious  influence 
exercised  on  the  whole  blood-mass  by  the  deteriorated  portion, 
which  slowly  and  partially  returns  into  it  again  from  the  seat 
of  congestion.  It  is  clear  that  an  excess  of  blood  poured 
into  one  part,  and  detained  there,  must  leave  others  imper- 
fectly supplied  ;  the  local  hypenemia,  according  to  its  extent, 
produces  a  degree  of  general  anajmia.  That  blood  which  has 
long  been  stagnant  in  a  part  must  be  in  an  unhealthy  state 
is  very  comprehensible,  and  that,  by  its  mingling  with  the 
general  mass  of  blood,  deterioration  of  the  same  will  be 
induced,  and  therewith  a  cachectic  state.  Thus,  when  a  con- 
gested state  of  liver  exists,  there  are,  frequently,  abundant 
lithates  present  m  the  urine ;  the  blood,  returnmg  from  the 
liver,  conveys  into  the  circulation  matters  which  induce  an 
unnatural  state  of  the  renal  secretion  and  more  or  less  of 
general  disorder. 

ACTIVE  HYPEREMIA. DETERMINATION  OF  BLOOD. 

This  is  the  second  variety  of  local  hyperaemia  that  we  have 
to^consider.  The  general  phenomena  of  this  condition  are 
manifestly  different  from  those  of  passive  hyperaemia,  and 
convey  the  idea  of  increased  activity  and  vigour  in  the  vital 
process.  The  flow  of  blood  to  the  part  is  increased  ;  the  ca- 
pillaries, without  being  greatly  distended,  are  well  filled,  and 
give  a  more  or  less  sufl'used  red  blush  to  the  face,  very  differ- 
ent from  the  duller  tint  of  congestion.  In  consequence  of  this 
filling  of  the  capillary  plexus,  and,  perhaps,  also  of  some 
slightly  ijicreased  blastemal  exudation,  the  turgesceiice  of 
the  part  is  increased,  and  its  temperature  elevated.  The 
arteries  leading  to  the  seat  of  active  hyperemia  often  pulsate 
with  more  than  ordinary  force,  so  as  to  have  given  rise  to  the 
idea  and  term  of  "increased  vascular  action."  They  must 
also  be  enlarged  to  admit  the  greater  quantity  of  blood  that 
the  part  receives,  and  this  enlargement  becomes  permanent, 
that  is  to  say,  the  whole  vessel  assumes  larger  dimensions, 
when  the  hyperaemia  is  a  healthy  and  natural  state.  The 
veins  also  enlarge,  but  are  not  distended  as  they  are  in  con- 
gestion.    The  sensibility  of  the  part  is  commonly  increased  ; 
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its  function  may  be,  or  may  not,  and  the  same  is  true  of  its 
growth.  . 

This  brings  us  to  the  inquiry,  whether  active  hyperaemia 
may  not  be  distinguished  into  two  forms,  one  to  be  regarded 
as  healthy,  associated  with  increased  vital  power  and  capacity 
for  action ;  the  other  morbid,  attending  upon  and  promoting 
unnatural  action,  resulting  in  disease  and  decay.  There  are 
many  well-known  and  oft-qiioted  examples  of  healthy  hyper- 
aemia, such  as  the  female  breasts  during  gestation  and  lacta- 
tion, the  uterus  during  the  period  of  pregnancy,  the  gums 
durino-  dentition,  the  mucous  membrane  of  the  stomach  while 
the  secretion  of  gastric  juice  is  going  on,  and,  generally,  it 
may  be  said,  everv  organ  during  the  time  of  increased  activity 
and  employment."  Now,  we  think  it  may  be  affirmed,  that,  in 
the  above  instances,  the  most  important  and  characteristic 
phenomenon  is  the  increased  functional  energy  and  vigour  of  the 
hyperiemic  part ;  this  we  believe  to  be  the  main  and  essential 
circumstance  of  which  the  increased  blood-fiow  is  a  sequel. 
Nay,  there  are  many  instances,  especially  among  secretory 
organs,  in  which  the  great  increase  of  the  product  proves  that 
a  corresponding  increase  of  the  supply  of  blood  must  have 
taken  place  ;  a  true  hypersemia,  in  one  sense,  exists,  but  it  is 
not  apparent,  because  of  the  active  transformation  which  is 
going  on.  How  marked  is  the  difference  between  this  con- 
dition and  congestion  !  In  the  one,  functional  activity  and 
molecular  change  at  its  height,  with  vascular  injection  more 
or  less  considerable,  but  not  varying  in  direct,  rather  in  in- 
verse, ratio  to  it ;  in  the  other,  vascular  injection  extreme, 
while'  the  functional  activity  is  extremely  depressed.  Now, 
in  proportion  as  active  hyperaemia  departs  from  the  physio- 
loo-ical  condition  and  becomes  morbid — that  is  to  say,  ap- 
proaches towards  inflammation— in  the  same  degree  does  the 
vital  energy  and  activity  of  the  part  appear  to  be  lowered,  and 
the  hypera;mia  becomes  the  more  marked  phenomenon.  Thus 
a  diuretic  drug  shall  be  administered  to  two  individuals  :  in 
the  one  the  flow  of  urine  shall  be  considerably  augmented, 
the  vital  power  of  the  kidney  predomniating  over  the  hyper- 
emia excited  ;  in  the  other,  the  flow  of  urine  shall  be  dimi- 
nished, and  the  secretion  become  bloody  and  albuminous, 
evidencing  the  predominance  of  the  hyperiemia  over  the  vital 
power,  So,  too,  in  fever.  The  skin,  at  one  time,  shall  be 
dry,  and  burning,  and  red,  with  vascular  injection,  but  its 
vital  power  of  secretion  and  exhalation  is  in  abeyance.  But 
a  chano-e  comes,  the  tissue  regains  its  functions,  and  pours 
out  a  healthy  moisture  on  the  sui-face ;  and  now  the  hyper- 
£emia,  though  it  may  continue  in  some  degree,  is  no  longer 
predo'minant.  How  different  must  be  the  condition  of  the 
"astric  mucous  membrane  in  the  hyperaemia  excited  by  a  few 
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grains  of  ginger,  and  that  produced  by  a  few  grains  of  arsenic  ! 
No  doubt  the  one  form  of  active  hypersemia  may  pass  into  the 
other.  The  quantity  of  blood  Avhich  a  healthy  tissue  was 
able  to  employ,  and  which  was  requisite  for  the  unusually 
vigorous  discharge  of  its  function,  may  become  too  much  for 
the  same  tissue  when  debilitated  by  over-use.  A  brain  minis- 
tering to  an  active  mind,  requires  and  receives  a  greater 
supply  of  blood  than  that  of  the  waterman  "  who  rows  along 
thinking  of  nothing  at  all."  So  long  as  the  cerebral  energy 
is  not  over-tasked,  the  hyperaemia  will  tend  to  no  injurious 
result,  but  will  only  supply  the  necessary  pabulum  for  the 
material  changes  connected  with  thought.  When,  however, 
the  time  arrives  that  the  delicate  organ  needs  repose,  then  if 
the  strain  be  continued,  and  the  hypersemia  kept  up,  it  is 
manifest  that  a  morbid  state  will  soon  supervene,  in  which 
the  hyperaemia  may  yet  further  increase,  and  the  natural 
energy  be  still  more  diminished,  till,  together  with  symptoms 
of  disordered  and  erring  action,  inflammation,  or  some  other 
result  of  hypersemia,  occurs.  The  phenomena  we  have  alluded 
to  are  of  every-day  occurrence.  No  doubt  can  exist  about 
their  reality,  though  different  opinions  may  be  entertained  as 
to  how  they  should  be  interpreted.  We  shall  immediately 
proceed  to  consider  more  closely  the  different  views  that  have 
been  advanced,  but  we  would  ask  especial  attention  to  this 
point  which  we  have  dwelt  on,  viz.,  that  in  one  form  of  active 
hypersemia,  the  vigour  of  the  tissues  for  vital  action  is  in- 
creased, while,  in  the  other,  it  is  diminished.  In  the  one  the 
hypersemia  supplies  a  want,  in  the  other  imposes  a  burden. 

Now,  before  we  enter  on  the  consideration  of  the  mode  in 
which  active  hypersemia  is  brought  about,  let  us  refer  shortly 
to  one  or  two  physiological  points,  which  must  form  the  very 
basis  of  all  our  attempts  at  explanation  of  the  phenomena. 
All  tissues  may  be  regarded  as  consisting  of  vessels,  nerves, 
and  the  proper  elements  of  the  tissue.  The  vessels,  it  is  true, 
may  be  more  or  less  closely  woven  up  with  the  tissue,  or  even 
may  not  actually  penetrate  it,  but  still  they  are  essential. 
The  nerves  convey  an  influence  which  may  affect  the  blood- 
vessels or  the  tissue.  The  elements  of  the  tissue,  be  they 
cells,  or  originally  derived  from  cells,  have  certain  special 
endowments,  which,  when  called  into  action,  increase  the  flow 
of  blood  to  the  part ;  at  least  this  seems  only  another  form  of 
putting  the  undoubted  fact — that  exercise  of  a  part  causes 
more  blood  to  flow  thither.  The  blood-vessels  consist  of 
arteries,  capillaries,  and  veins.  The  arteries  have  a  truly 
contractile  coat,  which,  under  some  kinds  of  stimulation,  may 
even  produce  obliteration  of  the  channel.  This  contractile 
coat  resembles,  but  is  not  quite  identical  with,  organic  mus- 
cular fibre.    It  possesses,  so  far  as  we  know,  no  other  property 
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than  that  of  contracting.  There  is  not  the  least  reason  to 
suppose  that  it  has  any  power  of  active  dilatation.  The  capil- 
laries have  a  simple,  homogeneous,  membranous  well,  in  con- 
tact -with  the  tissue  proper  of  the  parts.  It  does  not  appear 
that  this  possesses  any  contractility.  The  contractUit)'  of  the 
veins  has  generally  been  considered  much  more  doubtful  than 
that  of  the  arteries.  Weber  did  not  find  them  respond  to  the 
stimiilus  of  cold  as  the  arteries  did.  Mr.  Wharton  Jones, 
admitting  that  they  do  undergo  some  variation  in  size,  in 
virtue  of  the  contractility  of  their  outer  coat,  still  expresses 
himself  clearly,  "  that  constriction  or  dilatation  of  veins  can- 
not be  observed  actually  taking  place,  as  it  may  be  in  the  case 
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of  the  arteries  ;"  and  "  secondly,  that  the  degree  of  constric- 
tion or  dilatation  which  the  veins  in  any  case  present,  is  very 
small  in  comparison  with  that  which  the  arteries  undergo. 
Professor  Paget's  observation  seems  conclusive  as  to  the  con- 
traction of  both  veins  and  arteries  under  a  mechanical  stimu- 
lus. He  says,  "  if,  as  one  is  watching  the  movement  of  blood 
in  a  comprnion-artery  and  vein,  the  point  of  a  fine  needle  be 
drawn  across  them  three  or  four  times,  without  apparently 
injuring  them,  or  the  membrane  over  them,  they  will  both 
presently  gradually  contract  and  close ;  then  after  holding 
themselves  in  the  contracted  state  for  a  few  minutes,  they  will 
begin  again  to  open,  and,  gradually  dilating,  will  acquire  a 
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larger  size  than  tliey  had  before  the  stimulus  was  applied." 
It  must  be  noticed,  that  Mr.  Paget's  observation  has  reference 
to  the  wing  of  the  bat,  while  Mr.  Wharton  Jones'  conclusion 
has  been  formed  from  examination  of  the  web  of  the  frog. 
The  former,  as  a  warm-blooded  mammal,  is  no  doubt  a  better 
representative  of  man  than  the  reptile. 

"What  we  can  see,  by  the  microscope,  in  parts  that  are  the 
seat  of  active  hypersemia,  in  consequence  of  the  application  of 
a  stimulus,  is  by  the  very  accordant  testimony  of  the  best  ob- 
servers as  follows  : — When  a  moderate  irritant,  such  as  tinc- 
ture of  capsicum,  or  a  drop  of  some  essential  oil,  is  applied  to 
a  transparent  part,  the  arteries  speedily  dilate,  and  a  rapid 
flow  of  blood  through  them  ensues.  This  seems  to  tell  on  the 
capillaries  and  veins,  which  become  dUated  also,  so  that  ves- 
sels, which  before  scarcely  admitted  blood  globules,  are  now 
traversed  by  great  numbers.  Sometimes  the  dilatation  seems 
to  be  preceded  by  constriction  of  the  artery  ;  but  this  does  not 
constantly  occur,  and  when  it  does,  is  of  very  brief  duration. 
It  has  been  often  said,  that  the  flow  of  blood  was  accelerated 
in  arteries  that  were  contracted  ;  but  the  reverse  seems  rather 
to  be  the  truth.  It  is  the  dilatation  of  an  artery  that  causes 
the  current  to  become  rapid,  doubtless  in  consequence  of  the 
less  resistance  opposed  to  the  vis  a  tergo  of  the  heart.  Pro- 
fessor Paget  writes,  "  As  the  vessels  are  contracting,  the  blood 
flows  in  them  more  slowly,  or  begins  to  oscillate ;  nay,  some- 
times, even  before  the  vessels  begm  visibly  to  contract,  one 
may  observe  that  the  blood  moves  more  slowly  in  them,  as  if 
this  were  the  first  effect  of  the  stimulus.  Nor  am  I  sure  that 
I  have  ever  seen  (what  is  commonly  described)  the  accele- 
ration of  the  flow  of  blood  in  the  contracting  vessels.  Such 
an  acceleration,  however,  is  manifest,  as  the  vessels  reopen  ; 
and  as  they  dilate,  so,  apparently  in  the  same  proportion,  does 
the  flow  of  blood  through  them  become  more  free,  till  at  length 
it  is  quite  manifest  that  they  are  traversed  by  both  fuller  and 
more  rapid  streams  than  passed  through  them  before  the  sti- 
mulus was  applied."  Mr.  Wharton  Jones'  observation  is  to 
the  same  efiect : — "In  one  case,"  he  says,  •' the  arteries  of 
the  web  were  more  or  less  constricted,  the  circulation  sluggish, 
the  blood  in  the  capillaries  here  and  there  stagnant.  A  drop 
of  the  solution  of  sulphate  of  copper  with  vin.  opii  was  ap- 
plied, whereupon  the  arteries  immediately  became  dilated,  and 
the  circulation  brisk."  Dr.  Williams,  in  his  work,  so  often 
referred  to,  had  previously  maintained  and  clearly  illustrated 
the  same  view.  It  may  therefore  be  considered  established, 
that  in  active  hypersemia  one  principal  feature  is  dilatation  of 
the  arteries ;  while  in  passive  hyperasmia,  the  veins  and  the 
capillaries  opening  into  them  are  dilated,  and  the  arteries 
either  are  not  enlarged,  or   are   constricted.     Now,  it  may 
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very  natiirally  be  asked,  in  what  way  does  the  stimulus  ap- 
plied bring  about  dilatation  of  the  arteries  ?  All  that  we  know 
of  the  habits  of  contractile  tissues,  leads  us  to  believe  that  they 
can  only  respond  to  a  stimulus  by  exerting  their  contracting 
power,  and  there  is  no  known  instance  of  active  elongation. 
How  is  it,  then,  to  be  conceived  that  a  stimulant,  applied  lo- 
cally, which  does  not  affect  the  action  of  the  heart,  can  cause 
dilatation  of  the  blood-vessels  ?  Henle  conceives  that  the  sti- 
mulus, acting  on  the  sensory  nerves  of  the  part,  excites  in 
them  a  state,  which,  being  communicated  to  the  spinal  centre, 
is  reflected  on  the  vascular  nerves,  occasioning  them  to  become 
paralyzed,  and  therewdth  the  contractile  coat  of  the  vessels 
also.  This  theory  (the  neuro-pathological),  though  it  has 
found  credit  with  many,  really  seems  only  to  shift  the  diffi- 
culty from  the  blood-vessels  to  the  nerves.  It  is  just  as  con- 
trary to  experience  that  excitation  of  a  sensory  nerve  should 
paralyze  a  motor,  as  that  the  stimulation  of  a  contractile  tis- 
sue should  make  it  elongate.  Stilling's  modification  of  the 
Neuro-pathological  Theory,  rests  on  the  assumption  that  there 
is  a  continual  reflected  mfluence  from  the  sensory  upon  the 
vascular  nerves,  so  that  when  the  sensory  are  paralyzed,  the 
vascular  are  paralyzed  too,  and  when  the  former  are  excited, 
the  latter  are  also  ;  but  if,  as  we  know,  a  paralyzed  limb  can 
be  the  seat  of  active  hypersemia,  and  if,  as  Mr.  Simon  has 
shown,  "  the  absence  of  a  spinal  cord,  or  the  division  of  all 
the  roots  of  the  nerves,  or  the  section  of  the  lumbar  and  sciatic 
plexus,  will  make  little  or  no  difference  as  to  the  certainty  with 
which  an  irritant,  applied  to  the  web  of  a  frog's  foot,  will 
quicken  the  circulation  there,  and  subsequently  lead  to  its 
retardation  and  arrest,"  it  is  abundantly  clear  that  all  such 
views  are  quite  inadequate  to  account  for  the  phenomenon  in 
question.  It  is  to  be  remembered,  that  contraction  and  dila- 
tation of  vessels,  and  increased  and  more  rapid  flow  of  blood 
through  them,  are  things  that,  by  the  aid  of  the  microscope,  we 
can  see  ;  but  the  molecular  movements  of  nutrition  and  secre- 
tion, which  we  believe  to  influence  and  modify  the  circulation 
through  a  part,  we  cannot  see  ;  they  are  as  real  and  as  potent, 
but  they  are,  except  in  their  results,  invisible.  Feeling,  how- 
ever, the  importance  of  ascertaining  every  cause  that  we  sup- 
pose to  be  concerned  in  the  production  of  a  phenomenon,  to 
be  a  "causa  vera,"  we  briefly  put  together  the  arguments 
which  appear  to  us  conclusive,  that  what  we  have  called  the 
"  nutrition  force,"  and  Dr.  Carpenter  the  "  capUlary,"  does  - 
really  exist,  and  is  concerned  in  producing  the  state  of  active 
hypera;mia.  (1).  When  a  part  is  not  employed  (a  limb,  for 
instance)  for  some  time,  it  wastes  and  atrophies.  Its  blood- 
vessels become  smaller,  and  its  temperat\rre  falls.  Manifestly 
the  circulation  of  blood  through  it  is  diminished.     (2),  When  ^ 
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a  part  (as  a  limb)  is  actively  employed,  it  enlarges,  its  tem- 
perature is  increased,  its  blood-vessels  are  more  developed, 
and  the  quantity  of  blood  passing  through  it  is  evidently 
greater.  (3).  When  a  gland  is  excited  to  increased  action,  as 
the  mamma  of  the  female,  the  flow  of  blood  to  it  is  increased, 
and  the  vessels  become  enlarged.  (4).  In  plants  it  has  been 
observed,  among  other  instances  of  the  influence  of  local  sti- 
muli, that  a  branch  of  a  tree,  growing  in  the  open  air,  which 
is  brought  into  the  atmosphere  of  a  hot-house,  will  vegetate 
during  the  winter,  and  draw  up  sap  through  the  stems  and 
roots,  while  the  other  branches  remain  in  their  ordinary  state. 
(5).  In  many  of  the  lower  invertebrata,  the  movement  of  the 
nutrient  fluid  seems  to  be  evidently  independent  of  the  action 
of  a  heart  on  the  vessels.  (6).  Dr.  Houston's  case  of  an  acardiac 
foetus  has  proved,  in  the  judgment  of  those  most  competent  to 
decide,*  "that  a  foetus  may  grow  to  a  considerable  size,  and 
have  its  various  tissues  well  developed,  -without  anj'  connex- 
ion with  the  twin  foetus,  by  means  exclusively  of  a  circu- 
lation of  its  o^vn,  of  which  a  heart  forms  no  portion,  or  upon 
which  it  can  exercise  but  a  very  remote  influence."  (7). 
Though  the  phenomenon  of  blushing,  and  some  other  local 
determinations  of  blood,  may  be  accounted  for  by  an  alteration 
taking  place  in  the  calibre  of  the  blood-vessels,  their  channels 
being  widened,  and  more  blood  admitted,  yet  that  of  hyper- 
semia,  excited  by  a  local  stimulus,  appears  to  us  quite  im- 
possible to  explain  in  such  a  way.  We  would  refer  more 
particularly  to  the  interesting  experiment,  recorded  by  Mr. 
Simon,  (p.  96  of  his  "Lectures  on  Pathology,")  in  which  hy- 
persemia  was  induced  by  the  local  application  of  a  stimulus 
to  a  part,  which  had  lost  all  trace  of  sensibility.  This  appears 
to  us  to  aS'ord  conclusive  proof,  that  neither  the  action  of  the 
heart,  nor  that  of  the  blood-vessels,  but  only  the  nutritive 
force,  heightened  by  the  action  of  the  stimulus,  could  have 
produced  the  local  erythema.  This  justly  eminent  authority 
adds,  "  Altogether  we  may,  I  think,  take  it  as  an  established 
certainty,  that  the  first  change  which  occurs  in  an  inflamed  or 
overgrowing  part,  and  which  leads  to  its  becoming  loaded  with 
blood,  is  not  a  reflex  change  operated  through  the  nerves,  but 
is  a  direct  change,  Operated  by  the  living  molecular  structure 
of  the  part  on  the  blood  which  traverses  it,  or  on  the  vessels 
which  convey  that  blood,"  He  compares  it  to  "a  vortex, 
established  in  the  place  of  the  irritant,  causing  all  the  adjoin- 
ing streamlets  of  blood  to  converge  in  swifter  channels  to- 
wards it."  Piofessor  Paget  says,  "I  think  I  can  be  quite 
sure  that  the  velocity  of  the  stream,  in  any  vessel  of  an  in- 
flamed part,  is  not  determined  by  the  diminution  or  enlarge- 
ment of  the  channel.  Without  change  of  size,  the  stream  may 
*  Todd  and  Bowman,  Phys.  Anat.  vol.  ii.  p.  372. 
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be  seen  decreasing  from  extreme  velocity  to  complete  stag- 
nation. On  what  the  alteration  of  movement  of  the  blood  in 
such  a  case  depends,  I  cannot  tell ;  but  yve  have  facts  enough 
to  justify  such  an  hypothesis  as  that  there  may  be  some  mu- 
tual relation  between  the  blood  and  its  vessels,  on  the  parts 
around  them,  which,  being  natural,  permits  the  most  easy 
transit  of  the  blood,  but,  being  disturbed,  increases  the  hin- 
derances  to  its  passage." 

The  foregoing  arguments  and  authorities  must  be  allowed, 
though  in  opposition  to  Dr.  Williams  and  Rokitansky,  to  carry 
very  considerable  weight  with  them  ;  and  the  remark  will 
appear  justified,  that  it  really  seems  far  too  exclusive  and  one- 
sided a  view  to  consider  only  the  blood  and  the  vessels  as  the 
agents  concerned  in  hypersemia,  the  common  initiatory  step  of 
inflammation,  and  to  deny  to  the  essential  elements  of  the  part 
any  share  in  the  production  of  a  state  by  which  they  are  so 
importantly  affected.  We  therefore  recognize  an  increased 
attraction  of  the  blood  towards  the  part  which  is  stimulated, 
as  one  cause  of  active  hyperemia,  and  the  principal,  and  we 
regard  the  dilatation  of  the  arteries  as  a  secondary,  but  not 
unimportant.  But  the  influence  which  the  tissues  exert  on 
the  circulation,  in  virtue  of  their  "nutritive  power,"  we  may 
be  svu'e  is  not  only  an  attraction  which  may  be  increased  or 
diminished,  but  also  an  alteration  which  the  attracted  blood 
undergoes,  and,  having  undergone,  is  either  repelled  or  pushed 
on  by  the  advancing  current.  We  may  illustrate  this  motive 
influence  by  the  example  of  light  bodies,  when  acted  on  by 
electricity.  Two  pith  balls,  one  of  which  is  in  a  negative, 
and  the  other  in  a  positive  state,  will  attract  each  other 
strongly ;  but  as  soon  as  they  both  become  negative  or  posi- 
tive, they  forcibly  repel  each  other.  Some  similar  relation 
must  subsist  between  the  blood  and  the  tissues.  The  arterial 
blood  is  heterogeneous  to  the  tissue,  and  is  attracted  to  it. 
Having  become  venous,  it  is  no  longer  so,  and  it  ceases  to  be 
attracted,  perhaps  even  is  repelled.  Now,  we  may  conceive 
the  attractive  force  to  persist,  or  even  to  be  exalted,  while  the 
change  impressed  m  nutrition  may  be  greatly  lessened.  Blood 
will  then  accumulate  in  the  part,  from  not  having  undergone 
that  vital  change  which  it  should,  and  the*part  will  be  hyper- 
ffimic.  This  would  be  the  case  in  active  hyperemia  of  a 
morbid  kini — m  that  which  forms  the  first  stage  of  common 
inflammation,  in  which  the  vital  endowments  of  the  part  are 
lowered,  and  its  functional  activity  lessened.  In  healthy  hy- 
persemia, on  the  other  hand,  the  attractive  and  the  changing 
influences  are  both  increased.  The  blood  does  not  accumu- 
late, but  only  ministers  adequately  to  the  increased  functional 
activity  of  the  part.  We  are  anxious  to  avoid,  as  far  as  pos- 
sible, speculating  beyond  the  limits  of  actual  observation,  but 
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we  would  ask,  whether  some  such  interpretation  as  we  have 
offered  be  not  necessary  to  explain  the  different  event  in  two 
cases  of  suckling  females,  one  of  whom  has  the  child  put  to 
the  breast  early,  and  by  the  mental  and  psychical  influence 
brought  to  bear,  has  the  functional  activity  of  the  gland 
aroused,  so  that  the  hypersemia  as  it  arises  is  converted  into  a 
copious  flow  of  healthy  milk ;  while  the  other,  who  has  the 
child  kept  from  her  for  two  days,  and  whose  mammse  are  left 
unaroused  and  unstimulated,  suffers  from  overwhelming  hy- 
persemia, which  issues  in  inflammation  and  suppuration. 

We  now  pass  from  the  consideration  of  the  mode  in  which 
active  hypersemia  is  induced,  to  that  of  its  effects.  These,  as 
already  intimated,  are  different  in  the  healthy  and  morbid 
varieties.  In  the  first,  the  growth  of  the  part,  if  the  hyper- 
semia continue  long  enough,  is  increased,  it  undergoes  a  true 
hypertrophy.  Of  this  we  have  the  best  examples  in  the  mus- 
cular tissue.  At  the  same  time,  the  function  is  more  vigor- 
ously exercised  ;  it  has  more  capability  for,  and  it  performs 
more  work.  Of  this  the  brain,  mider  the  influence  of  mode- 
rate determination  of  blood — such  as  some  of  our  great  orators 
used  to  induce  by  pretty  free  libations  of  wine — is  a  good 
example.  Similar  instances  among  glandular  organs  we  have 
already  noticed.  That  of  the  ovaries  and  uterus,  at  the  cata- 
menial  periods,  is  very  remarkable,  and  is  evidently  connected 
with  the  reproductive  nisus,  which  manifests  itself  especially 
at  these  epochs.  There  seems  no  ground  whatever  to  regard 
it  as  originated  by  nervous  influence,  but  rather  as  the  result 
of  a  mode  of  growth  and  nutrient  action  peculiar  to  these 
organs.  The  discharge  of  the  ovarian  ovum,  and  the  cata- 
menial  flow,  are  the  results  of  this  hypersemia,  but  it  is  itself 
excited  by  the  spontaneous  activity  of  the  structures.  Thus 
curiously,  as  we  see  also  in  many  other  instances,  are  linked 
together  the  increased  action  of  an  organ,  and  the  increase  of 
its  supply  of  blood ;  in  the  healthy  state,  the  former  usually 
takes  the  initiative,  and  produces  the  latter,  but  is  itself  re- 
acted on  by  it,  increased,  and  carried  on. 

But  it  is  rather  with  morbid  hypersemia  that  we  are  con- 
cerned as  pathologists.  This  is,  in  a  very  great  number  of 
instances,  the  commencement  of  inilammalion  ;  but  we  shall 
not  speak  of  inflammation  as  one  of  its  results,  but  consider  it 
separately.  The  effects  of  morbid  hyperasmia  are  generally 
unnatural  excitement,  or  oppression  of  an  organ.  The  part 
contains  more  blood  than  it  is  able  to  manage,  its  healthy  play 
is  interfered  with,  and  it  is  either  goaded  into  a  false,  aimless, 
and  exhausting  activity,  or  is  actually  oppressed  and  enfeebled 
directly.  The  chief  features  of  the  condition  are,  probably, 
increased  attraction  of  blood  to  the  part,  with  diminished  vital 
change,  and  undue  dilatation  of  the  arteries  leading  to  it. 
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If  the  brain  be  the  seat  of  determination  of  blood,  in  a 
morbid  sense,  there  "will  be  throbbing  of  the  carotids,  and 
their  superficial  branches,  restlessness,  more  or  less  intolerance 
of  light  and  sotmd,  diminution  of  the  power  of  attention  and 
application,  dreamy  and  disturbed  sleep,  irritability  of  temper, 
attacks  of  giddiness,  &c.  The  face  and  eyes  are  apt  to  be 
flushed,  and  the  feet  cold.  The  uneasy  sensations  about  the 
head  are  increased  by  stooping,  or  the  recumbent  posture. 
The  kidney,  in  cases  of  acute  anasarca,  manifests  an  excellent 
example  of  morbid  hyperaemia.  It  is  enlarged  and  turgid 
with  blood,  but  its  texture  is  not  apparently  altered.  Its 
secretion  is  scanty,  loaded  with  albumen,  and  with  fibrinous 
concretions,  and  epithelium  of  the  tubes.  No  doubt  can 
exist  that  its  functional  energy  is  gravely  impaired.  In  active 
menorrhagia  we  have  a  third  instance  in  which,  from  various 
causes,  a  morbid  hyperaemia  of  a  hollow  organ  lined  by  a 
secreting  mucous  membrane  is  induced,  the  results  being  pain 
and  uneasiness  in  the  region  of  the  affected  part,  increased 
sensation  of  heat,  tension,  and  throbbing,  which  are  relieved 
by  the  discharge  of  a  fluid  more  completely  sanguineous  than 
the  natural  secretion  ;  in  fact,  by  an  almost  real  haemorrhage. 
In  such  an  instance  it  is  not  only  the  mucous  lining  of  the 
uterus  that  becomes  hj^jeraemic,  but  the  whole  organ,  with  its 
thick  muscular  walls.  Their  tissue  is  loosened  up  and  swollen 
by  the  quantity  of  blood  admitted,  so  that  the  size  of  the 
organ  is  increased  ;  and  if  this  hyperaemia  should  not  in  great 
degree  subside,  the  result  may  be  a  permanent  enlargement 
and  congested  state  of  the  uterus.  The  foregoing  examples, 
taken  from  different  organs,  will  serve  as  sufficient  illustra- 
tions of  the  effects  of  active  hyperaemia.  It  seems,  however, 
desirable  to  allude,  somewhat  more  in  detail  than  has  yet 
been  done,  to  hcemorrhage,  flux,  and  dropsy,  considered  as 
results  of  hyperaemia  in  general. 

These  may  be  regarded  as  the  effusions  of  hyperasmia,  as 
distinguished  from  inflammation.  No  doubt  they  do  also 
occur  in  cases  where  inflammatory  action  is  proceeding  ;  but 
still  they  are  not  the  special  and  characteristic  products  of 
this  state. 

Haemorrhage  implies  the  eff'usion  of  blood  in  mass,  not 
merely  of  some  of  its  constitiients  ;  exudations,  therefore, 
which  are  only  coloured  by  haematine,  do  not  constitute  hae- 
morrhage. The  best  chai-acter  of  an  haemorrhagic  eff'usion  is 
the  presence  of  large  masses  of  blood-globules  imbedded  in 
fibrinous  coagula.  Such  may  be  found  either  from  an  open- 
ing in  a  vessel  of  some  magnitude,  or  from  numerous  capil- 
laries. In  every  case  where  blood  is  effused  in  any  quantity, 
the  walls  of  the  vessels  must  have  given  way  ;  and  perhaps 
this  is  the  case  in  every  instance  where  a  blood-globule  escapes 
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from  its  channel,  though  it  is  not,  to  our  minds,  absolutely 
certain  that  there  is  no  such  thing  as  the  haemorrhage  by 
exhalation  of  the  older  writers.  Haemorrhage  may  take  place 
either  in  solid  parenchymatous  organs,  or  in  those  that  en- 
close cavities  and  form  canals.  In  the  first  case,  the  sub- 
stance of  the  organ  undergoes  more  injury  than  in  the  latter. 
An  efi'usion  of  blood  into  the  brain  is  a  most  serious  thing ; 
on  the  surface  of  the  Schneiderian  membrane  it  is  a  mere 
trifle.  When  a  large  quantity  of  blood  is  suddenly  extrava- 
sated  in  a  solid  organ,  it  ploughs  up  and  disorganizes  the 
tissue,  and  forms  therein  a  cavity  for  itself,  where  it  lies  like 
a  mass  of  black  currant  jelly :  the  walls  of  the  cavity  are 
usually  ragged,  and  soon  become  stained  to  some  depth  by 
altered  coloiu-ing  matter.  But  the  extravasation  may  occur 
in  a  very  different  manner,  affecting  a  great  number  of  points 
at  once,  and  having  the  appearance  of  a  multitude  of  red  dots 
scattered  about,  or  of  minute  streaks.  This  is  termed  capil- 
lary apoplexy,  to  distinguish  it  from  the  other  form  ("  apo- 
plect.  herd ' '  of  Rokitansky) .  It  is  often  seen  in  the  gray 
matter  of  the  cerebral  hemispheres  after  death,  from  concus- 
sion of  the  brain. 

If  the  haemorrhage,  though  taking  place  in  the  same  way, 
be  more  abimdant,  the  spots  and  streaks  approach  closer 
together,  the  tissue  becomes  more  swollen,  and,  at  last,  may 
become  thoroughly  red,  the  blood  having  penetrated  com- 
pletely between  and  among  the  elements  of  the  parts.  Roki- 
tansky enumerates  the  foUov/ing  exciting  causes  of  haemor- 
rhage : — (I).  Hyperaemia  of  very  great  intensity,  of  whatever 
kind.  Tliis  may  occur  in  various  conditions  of  the  system, 
but  of  course  the  local  strain  will  be  most  severe  when  a  state 
of  plethora  exists  at  the  same  time,  and  the  action  of  the 
heart  is  powerful.  We  have  seen  considerable  haemoptysis 
take  place  in  a  healthy  person  after  very  severe  exertion. 
This  might  be  considered  as  an  instance  of  haemorrhage  from 
intense  active  hyperaemia.  The  large  evacuations  of  blood 
that  are  i^oured  out  from  haemorrhoids,  exemplify  the  same 
result  from  passive  hyperaemia,  as  also  do  cases  of  passive 
monorrhagia.  (2).  The  hyperaemia  that  takes  place  in  some 
kinds  of  inflammation  which  have  been  hence  named  haemor- 
rhagic.  This  tendency  is  materially  promoted  by  the  delicacy 
and  laxity  of  the  tissue  affected.  The  lungs  are  scarce  ever 
inflamed  without  some  amount  of  haemorrhagic  exudation 
taking  place,  viz.,  the  rusty  sputa  of  pneumonia.  AVhere 
scurvy  is  prevalent  hemorrhage  seems  more  prone  to  accom- 
pany inflammations,  as  might,  indeed,  be  expected.  A  form 
of  pericarditis  has  recently  been  described  by  Dr.  Kyber, 
which  he  terms  "  pericarditis  scorbutica,"  in  which,  after 
death,  large  quantities  of  bloody  coagula,  together  with  effu- 


90  HYPEREMIA. 

sions  of  lymph,  are  found  in  the  serous  cavity.  Hsemorrhage 
from  this  cause  is  apt  to  attack  morbid  growths,  especially 
the  softer  varieties  of  cancer.  (3).  The  vessels  may  rupture 
and  po\u-  out  blood  in  conseqiience  of  the  tissue  surrounding 
them  becoming  more  spongy  and  lax,  so  that  they  are  not 
adequately  supported.  This  appears  to  be  the  cause  of  ha;- 
morrhage  from  the  decrepid  titeriis  of  the  aged.  (4).  Textural 
disease  of  an  organ,  rendering  it  more  brittle  or  soft  than 
natural.  The  most  marked  instance  of  this  is  the  fatty, 
degenerated  heart,  which  has  often  undergone  spontaneous 
rupture.  (5).  Alterations  of  consistence  of  the  coats  of  the 
vessels,  such  as  take  place  in  atheromatous  disease  or  in 
chronic  inflammation ;  this  may  affect  the  smallest  vessels  or 
the  largest  trunks,  but  is  almost  confined  to  the  arteries,  and 
may  be  accompanied  with  dilatation  (aneurismal)  or  not. 
(6).  Ulceration  of  the  surrounding  tissues  may  give  rise  to 
haemorrhage,  by  involving  some  of  the  vessels.  Severe,  or 
even  fatal,  hjematemesis,  from  ulcers  of  the  walls  of  the 
stomach,  is  not  uncormnon.  The  hypersemia  which  issues  in 
haemorrhage,  may  be  occasioned  by  obstruction  to  the  venous 
current,  as  in  haemorrhoids  from  diseased  liver,  and  pulmonary 
apoplexy  from  obstructive  disease  of  the  heart ;  or  it  may  be 
caused  by  intense  irritation,  as  when  bloody  discharges  are 
occasioned  by  drastic  purgatives,  or  haematuria  by  stimulant 
diuretics.  Posture  may  prove  the  cause  of  haemorrhage  when 
the  tonicity  of  the  vessels  is  very  low.  Thus,  stooping  has 
been  known  to  occasion  cerebral,  and  the  erect  posture  uter- 
rine,  haemorrhage.  The  influence  of  malaria  and  cold  has 
been  before  noticed.  There  seems  to  be  a  kind  of  haenior- 
rhagic  diathesis ;  at  least,  Dr.  Copland  states  that  haemor- 
rhages are  more  common  in  the  offspring  of  parents  who  have 
suffered  from  them  than  in  others,  and  that  the  tendency  is 
observed  in  several  members  of  the  same  family.  Htenior- 
rhage  from  the  rectum,  urinary  organs,  and  uterus,  is  said  by 
Chomel  to  occur  oftener  in  cold  than  in  warm  seasons,  and 
epistaxis  and  haemoptysis  to  be  more  frequent  in  summer 
than  in  winter.  Dr.  Prout  observed  a  peculiar  tendency  to 
renal  haemorrhage  during  the  time  that  cholera  was  prevalent. 
Age  seems  to  have  an  influence  in  determining  the  seat  of 
haemorrhage.  Epistaxis  is  most  common  in  children,  haemop- 
tysis in  the  early  period  of  life,  and  haemorrhoidal  discharge 
in  the  aged.  The  blood,  when  effused,  may  remain  in  a 
liquid  state  for  some  time,  or  quickly  coagulate.  When  it  is 
poured  out  into  the  substance  of  a  part,  it  undergoes,  after  a 
time,  the  changes  which  are  commonly  observed  when  a 
superficial  part  has  been  bruised.  These  consist  in  alteration 
of  the  colour  of  the  haematine,  which  passes  "  from  a  dark-red 
into  a  blue,  then  into  a  brown,  and  lastly,  into  a  yellow 
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colour,  before  it  entirely  disappears."  At  the  same  time  the 
blood-globules,  at  least  in  many  eases,  undergo  peculiar 
changes ;  they  become  massed  together,  and  sometimes  in- 
cluded in  a  kind  of  cellular  envelope  ;  they  waste  and  shrink 
up,  until  there  remain  at  last  only  minute  yellow  or  orange- 
red  granules,  which  evidently  consist  chiefly  of  pigment. 
Such  are  not  unfrequently  found  in  the  straight  tubuli  of 
kidneys  afi"ected  with  M.  Brightii ;  they  are  the  undoubted 
records  of  former  haemorrhage.     In  some  cases  the    altered 
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hsematine  takes  the  form  of  crystalloid,  elongated,  rectangular 
tablets,  which  vary  very  much  in  size,  and  are  coloiu-ed  more 
or  less  deeply  by  red  matter.  The  formation  of  these  seems 
to  be  promoted  by  the  addition  of  water.  They  were  ex- 
tremely well  seen  in  a  case  which  we  witnessed  of  cystic 
disease  of  the  kidney,  m  which  several  large  dark  clots  were 
contained  in  a  cyst  of  extraordinary  magnitude.  The 
fibrine,  and  other  residue  of  the  extravasation,  together 
with  broken-up  fragments  of  the  tissue,  are  gradually  re- 
absorbed, the  solid  substances  undergoing  liquefaction,  chiefly 
in  the  way  of  fatty  transformation.  A  further  change  may 
take  place,  not  so  much  in  the  effused  blood,  as  in  the 
parts  around  it.  These,  which  are  at  first  ragged  and  torn, 
undergo  more  or  less  inflammation,  which  ends  in  the  eff'usion 
of  a  solidifying  blastema  ;  this  fibrillates,  and  passes  into  the 
state  of  more  or  less  perfect  fibrous  or  areolar  tissue,  and 
thus  forms  a  capsule  or  cyst,  enclosing  the  now  more  or  less 
altered  blood.  Rokitansky  describes  the  cyst  as  being  lined 
by  a  coloured,  soft,  gelatinous,  loosely- adherent,  layer,  formed 
from  the  coagulum,  which,  at  a  later  period,  by  fibrdlating. 
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and  even  developing  vessels,  assumes  very  mucli  the  aspect 
of  a  delicate  serous  membrane.  The  contents  of  the  cyst  may 
be  a  gelatinous  or  serous  fluid  alone,  or  with  more  or  less 
traces  of  a  vascidarized  areolar  tissue.  In  some  cases  absorp- 
tion takes  place  completely,  and  the  cavity  is  obliterated  by 
the  adhesion  of  the  opposite  sides,  and  the  formation  of  a 
linear  cicatrix.  This,  however,  is  not  the  most  frequent 
issue,  in  consequence  of  the  follovFing  impediments : — (1)  a 
large  size  of  the  cyst ;  (2)  retraction  of  the  siirrounding  tissue, 
depending  partly  on  its  atrophy,  partly  on  its  induration ; 
(3)  the  deposition  of  the  fibrine,  either  as  a  central  lumpy 
mass,  or  as  a  thickish,  peripheral,  capsulating  layer.  The 
effused  blood-mass  may  undergo  a  different  kind  of  change, 
in  consequence  of  absorption  of  its  watery  parts,  and  become, 
in  this  way,  a  kind  of  tumour,  termed  an  hsematoma.  Dr. 
Walshe  classes  this  along  -with  other  growths,  but  we  think  it 
better  to  consider  it  as  a  simple  result  of  haemorrhage,  and 
this  for  three  reasons  : — (1)  that  it  presents  no  higher  struc- 
tural character  than  that  of  fibrine ;  (2)  that  it  is  generally 
devoid  of  vessels  ;  (3)  that  it  does  not  appear  to  increase  by 
growth  in  the  proper  sense  of  the  term.  Dr.  Walshe  describes 
an  hiBmatoma  from  the  spinal  meninges,  which  had  been  pro- 
duced by  a  blow,  as  of  the  size  of  a  walnut,  of  pale  straw 
colour,  and  of  fine  granular  texture  when  closely  inspected. 
"  Such  tumoiirs  exhibit,  microscopically,  the  qualities  of 
fibrine  ;  fibrils  gelatinizing  with  acetic  acid,  amorphous  frag- 
ments, granules,  and  molecules."  "Their  chemical  relations 
are  those  of  fibrine."  An  epithelial  investment  covers  the  sur- 
face, and  makes  it  smooth,  but  there  is  usually  no  enveloping 
cyst.  Hsematomata  occiir  in  serous  and  synovial  cavities, 
beneath  fibrous  and  mucous  membranes,  in  parenchymatous 
organs,  in  muscular  masses  of  the  limbs,  in  the  substance  of 
certain  new  products,  especially  encephaloid  cancers,  in 
cavities  accidentally  formed  in  the  tissues,  as  in  tuberculous 
cavities  of  the  lungs.  An  hsematoma  thus  formed,  and  being 
essentially  a  fibrinous  mass,  may  undergo  certain  other 
changes  ;  saline  earthy  matter  may  be  deposited  in  it,  in- 
ducing a  state  which  is  more  correctly  named  cretification, 
than  ossification  ;  melanic  pigment  may  probably  also  form  in 
it.  It  may,  perhaps,  undergo  a  development  to  the  somewhat 
higher  stage  of  fibrous  tumour,  and  sometimes  even  true  bone 
may  be  formed  within  it.  A  vascular  plexus  has  been  ob- 
served in  several  instances  in  tumours  of  this  kind  ;  and 
though  it  may  be  objected  that  this  has  been  developed  in 
superadded  exudation-matter,  yet  it  appears  to  us  very  much 
more  probable  that  the  persistent  fibrine  afforded  the  develop- 
mental nidus  from  its  own  substance.  One  result  of  haemor- 
rhage, even  in  lesser  degrees,  may  be  the  persistent  discolor- 
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ation  of  the  tissues  from  the  presence  of  brown  or  black 
pigment,  which  is  diffused  among  the  elementary  parts  ui  a 
finely  divided  condition,  as  one  of  the  transformations  of  the 
efiused  hsematine.  Haemorrhage,  like  the  hypersemia  from 
which  it  results,  may  be  active  or  passive,  sthenic  or  asthenic. 
The  former  variety  is  associated  with  the  same  general  con- 
dition of  the  system  which  characterizes  active  hypersemia, 
the  latter,  in  the  same  way,  is  connected  with  passive  hyper- 
semia. Rokitansky  says  of  the  condition  occasionally  ob- 
served, ill  which  haemorrhage  takes  place  to  an  alarming 
amount,  even  from  a  slight  cause,  which  he  terms  Hsemor- 
rhophily,  that  it  depends,  as  far  as  we  know  at  present,  on  an 
unusually  delicate  construction  and  vulnerability  of  the  vas- 
cular membrane,  together  with  a  thin,  watery  quality  of  the 
blood  in  general. 

FLUX    AND    DROPSY. 

We  have  ab-eady  in  part  noticed  these  results  of  hyperaemia, 
more  particularly  of  the  passive  variety,  but  it  seems  desirable 
on  account  of  their  great  importance  and  frequency  to  review 
them  separately.  The  term  flux  may  be  properly  appUed  to 
a  discharge  of  various  kinds  taking  place  from  a  mucous  sur- 
face, or  from  a  glandular  organ  connected  therewith ;  the 
term  dropsy  to  an  efiusion  of  fluid  in  serous  or  synovial  cavi- 
ties, or  in  the  areolar  tissue.  Fluxes  will  be  active  or  passive 
according  to  the  kind  of  hypersemia  which  occasions  them  : 
the  same  can  scarcely  be  said  of  dropsies  ;  the  very  great  ma- 
jority of  them  are  passive.  It  is  necessary  to  fix  some  limita- 
tion to  the  kind  of  fluid  that  may  be  said  to  constitute  flux 
or  dropsy,  as  there  are  many  exudations  which  require  to  be 
distinguished  on  account  of  their  diff'erent  nature.  A  sero- 
purulent  eff'usion,  on  the  secretion'of  a  serous  cyst,  would  not 
come  under  the  present  head.  Perhaps  we  shall  be  nearly 
correct  if  we  say  that  a  fluid  similar  to,  but  more  aqueous 
than  the  liquor  sanguinis,  mingled  in  the  case  of  flux  with 
a  varying  quantity  of  mucous  secretion  or  desquamated  epi- 
thelium, mature  or  immature,  and  if  proceeding  from  a  gland 
mingled  with  more  or  less  of  its  secretion  is  tnat  which  pro- 
perly belongs  to  this  kind  of  morbid  action. 

Of  active  fluxes  we  have  a  good  example  in  miniature  in  a 
common  sneeze  ;  the  peculiar  sensation  demanding  the  reflex 
expiratory  contraction  is  no  doubt  occasioned  by  the  turgid 
state  of  the  blood-vessels  of  the  Schneiderian  membrane  press- 
ing upon  the  interwoven  nerves,  this  hyperaemia  quickly  termi- 
nates in  a  muco-serous  efiiision  which  the  blast  expels,  and 
after  one  or  two  such  acts,  all  is  quiet  again.  More  consider- 
able, and  much  more  enduring  is  the  hypersemia  in  the  state 
of  coryza,  and  the  serous  flux  is  of  course  much  more  pro- 
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longed.  In  this  instance  we  have  an  opportunity  of  observing 
a  quality  of  the  fluid  of  a  serous  flux  which  is  very  common, 
^Az.,  that  it  is  especially  acrid  and  irritating,  so  that  it  wiU 
sometimes  excoriate  the  parts  over  which  it  flows.  What 
gives  it  this  quality  is  not  very  apparent :  it  seems  at  least 
doubtful  whether  it  is  merely  an  excess  of  the  natural  saline 
ingredients  of  the  blood.  We  should  rather  suppose  it  to  be 
some  organic  acid  salt  of  new  formation.  The  fluid  under 
the  microscope  exhibits  very  little  trace  of  corpuscles,  and  is 
alkaline. 

Choleric  diarrhoea  is  the  extremest  example  of  active  morbid 
flux,  the  whole  blood  seems  to  rush  to  the  intestinal  surface, 
and  pour  out  its  fluid  part,  minus  the  greater  part  of  the 
albumen  and  fibrine.  The  gruel-like  evacuations  consist  of 
water  and  saline  matter,  with  some  trace  of  albumen  in  solu- 
tion, and  a  large  quantity  of  columnar  epithelium.*  The  re- 
action of  the  fluid  is  alkaline.  The  filtering  action  of  the 
intestinal  membrane  in  this  instance  is  very  marked,  and  well 
worth  noticing ;  it  is,  indeed,  extraordinary,  that,  while  so 
rapid  a  rush  of  blood  is  going  on  to  the  exhaling  surface,  the 
efl"used  flmd  should  be  so  considerably  altered  from  that 
which  arrives  thither ;  one  would  have  expected  it  to  contain 
at  least  as  much  albumen  as  the  passive  exudation  of  ascites. 
We  would  ask  whether  the  case  of  choleric  diarrhoea,  as  well 
as  the  similar  condition  from  drastic  purgatives,  do  not 
absolutely  prove  the  existence  of  a  power  influencing  the  cir- 
culation other  than  the  vis  a  tergo  of  the  heart  with  the  regu- 
lating contractility  of  the  blood-vessels  ?  Does  it  not  also 
demonstrate  that  it  is  this  nutrition  force  of  the  tissues,  as 
we  have  called  it.  which  determines  whether  an  hyperemia 
shall  issue  in  a  flux  or  in  an  inflammation  ?  In  profuse  sali- 
vation arising  from  the  admmistration  of  mercury,  or  other 
causes,  we  have  a  good  instance  of  an  active  flux,  from  a  glan- 
dular organ,  although  the  fluid  is  in  this  case  almost  identical 
with  the  natural  secretion.  It  is  not  unfrequently  observed, 
that  if  an  active  flux  be  suddenly  checked  it  will  be  trans- 
ferred to  some  other  part,  where  it  may,  perhaps,  produce 
much  more  serious  consequences.  The  part  to  which  the 
metastasis  takes  place  may  be  a  solid  organ,  or  a  secreting 
surface  ; — in  the  first  case  dangerous  hypersemia,  and  possibly 
haemorrhage,  may  occur  ;  in  the  second,  the  hyperaemia  will 
relieve  itself  by  a  free  eff"usion  of  fluid.  Thus  arrest  of  the 
menstrual  discharge  by  cold  is  often  followed  by  determina- 
tion of  blood  to  the  head,  arrest  of  an  habitual  diarrhoea  by 

*  In  one  case  we  examined  the  gruel-like  fluid  contained  feebly  formed  nu- 
clear particles,  with  a  few  granular  globules  and  cells,  and  an  abundance  of 
granular  matter;  there  was  little  or  no  epithelium  in  the  evacuations,  and 
some  was  found  in  ntu  38  hours  after  death. 
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the  same  result,  or  by  the  supervention  of  ascites.  The 
characteristics  generally  of  active  fluxes  are  those  of  active 
hypersemia,  which  is  more  or  less  apparent  according  to  the 
amount  of  the  effused  fluid ;  if  this  be  considerable,  the 
hypersemia  is  dissipated  as  fast  as  it  arises.  Active  dropsies 
are  often  termed  acute,  or  febrUe,  and  are  not  always  easily 
distinguished  from  inflammatory  efi'usions.  An  almost  certain 
means  of  distinction  is,  to  observe  whether  the  effused  fluid 
is  even  slightly  turbid  with  flakes  of  lymph,  or  puriform  cor- 
puscles :  the  presence  of  these  is  decisive  of  the  inflammatory 
nature,  or  at  least  of  some  degree  of  co-existing  inflammation. 
Acute  anasarca  affords  one  of  the  best  instances  of  active 
dropsy,  the  interruption  of  the  action  of  the  kicbieys,  at  the 
same  time  that  it  deteriorates  the  quality  of  the  blood,  and 
renders  it  less  fit  to  circulate  in  the  vessels,  diminishes  con- 
siderably the  separation  of  fluid  from  it,  so  that  from  both 
these  causes  there  arises  a  tendency  to  the  effusion  of  fluid 
in  the  areolar  tissue,  or  in  other  parts.  The  tenseness  and 
firmness  of  the  anasarcous  swellmg  in  manjr  of  these  cases 
lead  to  the  belief  which  direct  observation  has  confirmed, 
that  the  effused  fluid  contains  some  amount  of  fibrine,  which 
coagulates  among  the  elementary  parts  of  the  tissue,  and 
makes  them  more  dense  and  stiff.  The  same  thmg  occurs 
also  in  dropsies  of  serous  cavities,  and  has  been  particularly 
noticed  by  Vogel,  under  the  name  of  Hydrops  Fibrinosus. 

Vogeldoes  not  seem  to  discriminate  between  fibrinous  dropsy, 
resulting  from  hypersemia,  and  that  resulting  from  unequi- 
vocal inflammation  ;  and  probably  it  is  not  necessary.  The 
one  condition  is  the  inceptive  of  the  other,  and  passes  into  it 
by  imperceptible  grades,  or  may  exist  in  various  degrees  along 
with  it.  In  fact,  in  this  instance,  and  all  through  our  study 
of  pathological  anatomy,  we  cannot  too  constantly  bear  in 
mind,  that,  though  we  take,  and  are  justified  in  taking,  for 
description,  certain  typical  forms  of  living  and  acting,  yet 
these  are  seldom  rigidly  defined,  but  pass  easUy  into  each 
other,  or  co-exist  in  the  same  part  vai-iously  combined.  The 
simple  tmmixed  case  is  the  rare  one,  the  multiple  and  the 
complex  the  common.  Having  premised  thus  that  fibrinous 
dropsy  may  be,  and  often  is,  the  result  of  an  inflammatory 
process,  as  well  as  of  an  active  hypersemia,  but  regarding  it 
as  more  properly  the  product  of  the  latter  than  of  the  former, 
we  proceed  to  follow  the  account  given  of  it  by  ths  excellent 
pathologist  just  quoted.  He  remarks,  that  "it  may  occur 
either  in  serous  cavities  (as  in  the  pleura,  arachnoid,  peri- 
toneum, or  pericardium),  or  may  collect  in  the  parencliyma 
of  organs."  In  both  cases,  however,  it  is  essentially  similar. 
"  Examined  immediately  on  its  discharge,  the  fluid  resembles 
in  all  points  that  of  serous  dropsy.     This  either  is  perfectly 


96  FLUX  AND  DROPSY. 

clear  and  coloirrless,  or  else  more  or  less  tiirbid,  opalescent, 
and  of  a  greenish,  yellow  colour  ;  and,  examined  microscopi- 
cally in  its  recent  condition,  exhibits  either  no  solid  particles" 
(the  case  of  pure  hypersemia)  "  or  only  such  as  may  be  acci- 
dentally present,  as  occasionally  minute  amorphous  coagula 
of  fibrine,  pus-corpuscles,"  &c.  (inflammatory  complication). 
"Some  time  after  its  discharge,  the  whole  fluid  generally  coagu- 
lates, in  consequence  of  holding  fibrine  in  solution,  and  forms 
an  homogeneous,  tremulous  jelly,  which,  after  standing  for 
some  time,  separates  into  a  partially  consistent,  colourless,  or 
reddish-yellow  clot  of  coagulated  fibrine,  and  a  clear  yellow 
fluid,  analogous  to  the  senmi  of  the  blood."  "  The  coagulated 
fibrine  appears  under  the  microscope  as  a  perfectly  amorphous 
mass,  and  devoid  of  any  traces  of  cellular  structure."  The 
eflused  fluid  bears  a  pretty  close  resemblance  to  the  liquor 
sanguinis,  containing  the  same  saline  and  animal  matters,  but 
a  less  proportion  of  albumen  and  fibrine.  Vogel  considers 
that  the  effusion  of  fibrinous  fluid  depends  on  the  transudation 
taking  place  through  the  walls  of  the  capillaries,  while  a  sim- 
ply serous  efiusion  is  poured  out  through  the  walls  of  the 
veins.  We  cannot  join  in  this  view,  as  it  seems  to  us  impos- 
sible that  transudation  should  take  place  in  any  case  exclu- 
sively from  the  one  or  from  the  other.  All  the  capillaries  and 
minute  veins  in  hyperseraia  are  alike  gorged,  and  there  is  no 
suflicient  difference  in  the  structure  of  their  coats  to  make  it 
probable  that  they  afi'ect  at  all  materially  the  nature  of  the 
exudation.  The  real  cause  of  the  difference  between  fibrinous 
and  serous  dropsy,  we  believe  to  be  the  difi'erent  quality  of  the 
blood,  the  existence  of  a  difi'erent  crasis,  to  use  Rokitansky's 
term— in  fact,  the  presence  of  a  greater  amoiuit  of  fibrine. 
Vogel  recognizes  the  dependence  of  fibrinous  dropsy  on  dy- 
namic causes — i.  e.  its  association  with  active  hypersemia, 
while  serous  dropsy  depends  more  upon  mechanical.  This  is 
true,  but  at  the  same  time  we  have  seen  some  amount  of 
fibrinous  efl'usion  occur  in  passive  dropsy,  depending  upon 
mechanical  obstruction  to  the  circulation.  The  fibrine  con- 
tained in  the  fiuid  may  either  remain  for  a  long  time  (days, 
or  even  weeks)  within  the  body  uncoagulated,  and  coagulate 
after  its  discharge,  or  it  may  pass  at  once,  while  within  the 
system,  into  the  coagulated  condition.  It  may  also  serve  as 
a  blastema  for  organic  formations.  This  we  shall  speak  of 
further  on,  under  the  head  of  "  Exudations." 

Passive  fluxes  are  of  extreme  frequency,  and  are  alnaost 
invariably  associated  with  debility.  Their  copiousness,  the 
aqueous  nature  of  the  fluid,  the  frequent  pallor,  and  non- 
elevated  temperature  of  the  parts  from  whence  they  proceed, 
as  well  as  relaxed  condition  of  these,  may  be  said  to  be  their 
general  characters.     They  take   place,   as  is   manifest,  from 
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mucous  surfaces,  or  from  the  glands  that  open  upon  them, 
and  are,  in  consequence,  mingled,  more  or  less,  with  liquor 
muci,  and  with  epithelial  particles,  in  various  stages  of  forma- 
tion. In  some  cases,  as  in  bronchorrhose,  occasionally  they 
may  depend  upon  venous  obstruction  ;  but  their  most  essen- 
tial cause  seems  to  be  a  peculiarly  relaxed  and  toneless  state  of 
the  walls  of  the  vessels,  and  of  the  tissues  affected.  This  is 
confirmed  by  the  beneficial  effect  of  astringents,  locally  ap- 
plied. At  the  same  time,  there  is  no  doubt  that  the  state  of 
the  blood,  and  of  the  system  generally,  has  an  influence  upon 
them,  and  that  as  the  quality  (the  crasis)  of  the  former  is  im- 
proved, so  the  debilitating  profluvium  will  diminish.  It  is 
reasonable  to  suppose  that  in  this  way  the  walls  of  the  vessels 
are  brought  into  a  condition  of  more  healthy  tone.  The  pe- 
culiar condition  of  the  tissues,  as  to  their  vital  endowments, 
seems  to  be  the  only  sufficient  cause  to  which  we  can  at  all 
ascribe  the  different  phenomena  exhibited  by  the  same  tissues, 
under  similar  circumstances.  One  person  shall  have  a  chronic 
bronchitis,  with  puriform  expectoration,  while  another  person 
is  suffering  under  bronchorrhcea,  although  the  circumstances 
may  be  similar,  and  the  two  affections  very  much  alike  in  their 
outset.  When  we  speak  of  a  toneless  and  relaxed  condition 
of  the  vessels  being  the  main  cause  of  the  flux,  we  do  not  so 
much  mean  to  imply  a  defect  in  their  contractile  power 
(though  this  doubtless  exists),  but  rather  such  an  alteration 
of  their  texture,  as  that  they  are  much  more  transudable  by 
the  aqueous  part  of  the  blood  than  is  normally  the  case.  In 
health,  a  certain  slight  exudation  takes  place  from  the  capil- 
laries, and  all  the  minuter  vessels,  forming  a  nutrient  atmo- 
sphere, in  which  the  tissues  are  bathed.  The  exact  compo- 
sition of  this  is  uncertain  ;  but,  as  the  following  experiment 
shows,  it  probably  contains  less  albumen  and  fibrine  than  the 
Liq.  Sanguinis.  Valentin,  having  made  an  albuminous  so- 
lution of  a  certain  specific  gravity,  placed  it  on  a  filter  of 
stretched  serous  membrane,  and,  on  examining  the  fluid  which 
passed  through,  he  found  its  specific  gravity  reduced — that  is 
to  say,  some  of  the  albumen  was  left  behind.  It  is  probable, 
and  seems  proved  by  pathological  experience,  that  increase 
of  the  pressure  upon  the  fluid,  causes  it  to  transude  in  a  less 
altered  state,  so  that  this,  whether  it  be  a  vis  a  tergo,  from 
increased  cardiac  impulse,  or  caused  by  an  obstruction  in  the 
onward  direction,  must  be  one  cause  of  an  effusion  containing 
much  albumen  and  fibrine  also.  But  the  common  watery  and 
mucous  effusions,  Avhich  constitute  such  fluxes  as  those  of 
leucorrhcca  and  bronchorrhcea,  contain  little,  if  any,  albumen, 
and  no  fibrine,  and  are  chiefly  remarkable  by  the  quantity  of 
their  aqueous  and  saline  contents.  The  same  may  be  said  also 
of  the  intestinal  and  cutaneous  fluxes,  that  take  place  in  phthi- 
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sis,  and  in  other  exhausting  diseases.*  In  all  these  it  seems 
certain,  that  the  natural  filtering  power  of  the  walls  of  the 
vessels  is  changed  in  such  a  way,  that  they  allow  the  aqueous 
and  saline  part  of  the  blood  to  transude  with  extreme  rapidity. 
At  the  same  time,  the  crasis  of  the  blood  itself  is  altered  ;  it 
tixrns,  as  the  popular  phrase  is,  to  water — i.  e.  its  corpuscles 
and  its  organic  matters  are  not  formed  in  due  proportion,  but, 
on  the  contrary,  waste  and  diminish,  so  that  the  colliquative 
discharges  from  the  tissues  are  promoted,  and  kept  up  by  the 
(as  it  were)  deliquescing  blood.  It  is  interesting  to  observe, 
that  the  filtrating  projoerty  of  the  vascular  membrane  is  capa- 
ble of  being  influenced  through  the  nervous  system.  Thus, 
after  a  fit  of  hysteria,  a  quantity  of  limpid  aqueous  urine  is 
passed,  much  more  than  would  have  been  voided  had  no  such 
event  occurred.  This  must  depend  upon  an  alteration  of  the 
condition  of  the  Malpighian  tufts,  and  perhaps  of  the  capilla- 
ries of  the  tubular  venous  plexus.  We  have  noticed  some- 
thing of  the  same  kind  after  a  smaU  dose  of  opium.  Almost 
the  only  instances  of  fluxes  taking  place  from  glands,  with 
which  we  are  acquainted,  are  those  which  the  kidneys  afford. 
That  of  diabetes  depends,  as  is  well  known,  upon  a  diuretic 
substance  sugar  circulating  in  the  blood,  and  not  undergoing 
the  decomposition  which  it  should  normally.  Diabetes  insi- 
pidus was  believed,  until  recently,  to  depend  upon  some  other 
and  difierent  cause ;  but  it  has  been  shown,  by  Thenard  and 
others,  that  the  only  difference  is,  that  the  sugar  which  is  pre- 
sent, and  produces  the  diuretic  effect,  is  tasteless.  In  cases 
of  polydipsia,  where  an  excessive  quantity  of  urine  is  passed, 
of  low  specific  gravity,  the  flux  depends  simply  on  the  injec- 
tion of  an  undue  quantity  of  liquid,  in  consequence  of  extreme 
thirst.  Discharges,  such  as  those  of  chronic  bronchitis,  or 
chronic  dysentery,  which  were,  in  their  commencement,  of 
truly  inflammatory  nature,  but  afterwards  become  more  of  the 
nature  of  fluxes,  often  contain  a  very  large  amount  of  muco- 
purulent matter,  and  cause  a  proportionally  severe  drain  on 
the  system.  These,  however,  do  not  present  the  hydrsemic 
condition  of  the  general  system,  before  alluded  to. 

Passive  dropsies  are  the  commonest  of  all ;  all  the  cardiac 
dropsies,  and  most  of  the  renal  that  we  meet  with,  are  of  this 
kind.  Their  very  aspect  excludes  the  idea  of  increased  ac- 
tion, (however  the  term  may  be  understood,)  and  naturally 
suggests  that  of  some  obstruction  to  the  circulation,  with 
diminution  of  the  vital  energies.  The  surface  is  generally 
paUid,  or  of  a  duU  venous  hue,  the  animal  heat  is  diminished, 
the  anasarcous  swellings  pit  easily  on  pressure,  the  effect  of 

*  Simon  states  that  he  failed  in  detectins  any  certain  indications  of  albu- 
men in  the  sweat  collected  (by  means  of  linen  washed  with  distilled  water) 
from  the  breast  of  a  person  in  the  colUquative  stage  of  tubercular  phthisis. 
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gmxitj  upon  them  is  marked,  the  movements  are  languid,  the 
respiration  often  embarrassed,  and  the  mind  depressed.  The 
character  of  debility  is  strongly  impressed  upon  them,  and 
there  is  much  correctness  in  the  common  feeling,  that  when 
dropsy  appears  it  announces  the  approach  of  decay  and  of  the 
breaking  up  of  the  system  as  it  is  called.  One  of  their  most 
common,  but  as  we  shall  see,  probably,  not  their  immediate 
cause,  at  least  in  many  instances,  is,  beyond  doubt,  a  mechan- 
ical impediment  to  the  free  course  of  the  blood.  This  was 
long  ago  proved  by  the  well-known  experiment  of  Lower.  He 
tied  the  jugular  vein  of  a  dog,  and  found  that  all  the  tissues 
of  the  head  and  face  were  infiltrated  after  the  lapse  of  some 
hours,  not  with  extravasated  blood,  as  he  had  rather  expected, 
but  with  clear  serum.  The  analogous  instance  of  ascites  re- 
sulting from  cirrhosis  of  the  liver  has  been  already  mentioned. 
But  it  requires  no  very  long  pathological  experience  to  dis- 
cover that  there  are  cases  not  unfrequently  occurring,  in 
which,  although  there  exist  abundant  causes  of  obstruction  to 
the  circulation,  yet  dropsy  does  not  take  place.  Dr.  Walshe, 
in  his  work  on  diseases  of  the  lungs  and  heart,  p.  478,  has 
given  a  list  of  most  serious  diseased  conditions  of  the  heart 
which  may  exist  without  producing  dropsy,  and  concludes 
justly,  that  something  beyond  all  these  is  wanting  to  insure 
this  occurrence.  What,  then,  is  this  ?  Andral  shows,  in  his 
"  Hematologie,"  that  neither  diminution  of  the  globules,  nor  of 
the  fibrine  of  the  blood,  is  the  immediate  cause  of  dropsy,  but, 
that  this  always  accompanies  a  diminution  of  the  albumen. 
It  is,  therefore,  highly  probable  that  it  is  this  alteration  of  the 
crasis  of  the  blood  which  determines  the  occurrence  of  dropsy 
in  persons  who  are  predisposed  to  it  by  organic  disease  of  the 
heart  or  lungs,  which  causes  congestion  of  the  venous  system. 
It  is  not  only  in  dropsies  of  cardiac  origin  that  diminution  of 
the  albumen  seems  to  be  the  most  important  moment*  in  pro- 
ducing the  effusion.  This  cause  is  evidently  influential  in 
renal  dropsy,  in  which  a  constant  drain  of  albuminous  serum 
out  of  the  blood  is  taking  place.  It  is  remarkable  that  this 
may  have  been  going  on  for  some,  perhaps  a  considerable,  time, 
and  yet  no  dropsy  occur.  The  explanation  of  this  is  afforded 
by  the  circumstance  ascertained  by  Simon  and  Christison, 
that  the  decrease  of  the  solid  constituents  of  the  serum  is  not 
always  the  leading  character  in  this  disease.  In  three  of 
Simon's  analyses  out  of  four  of  blood  in  Bright's  disease,  the 
quantity  of  albumen  was  decidedly  increased — in  one  instance 
amounting  to  109-4,  considerably  above  the  average  of  health. 
Cases  of  dropsy  occasionally  are  met  with,  in  which,  as  there 
appears  no  absolute  organic  disease,  but  only  an  hydraemic 

*  We  ask  leave  to  introduce  this  word  as  a  convenient  term,  signifying  an 
influential  condition. 
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condition  of  the  blood,  one  is  obliged  to  conclude  that  the 
effusion  is  dependent  on  this.  A  female  is  now  under  our 
observation,  in  St.  Mary's  Hospital,  who  has  considerable 
anasarca  of  the  legs  and  feet,  with  puffed  eyelids,  without  any 
discoverable  albumintiria,  or  disease  of  the  heart.  Andral  men- 
tions, that  during  a  famine,  where  the  poorer  classes  had  been 
obliged  to  seek  a  scanty  nourishment  in  roots  and  herbs  grow- 
ing in  the  fields,  many  persons  became  dropsical.  In  this,  and 
similar  recorded  instances,  it  is  A^ery  probable  that  the  propor- 
tion of  albumen  in  the  blood  was  diminished,  as  it  is  clear 
that  the  supply  of  it  ordinarily  derived  from  the  food  was  so. 
When,  from  cardiac  or  renal  causes,  or  both  combined,  to- 
gether with  altered  crasis  of  the  blood,  the  tendency  to  drop- 
sical effusion  is  very  strong,  it  is  quite  remarkable  how 
imiversal  the  dropsy  becomes,  the  peritoneum,  both  pleurae, 
and  the  pericardium,  may  be  found  full  of  fluid,  the  areolar 
textiire  everywhere  infiltrated,  the  air-cells  of  the  lungs 
loaded  with  frothy  serum,  the  tissue  of  the  brain  "  wet,"  and 
the  subarachnoid  fluid  considerably  increased.  In  fact,  it 
seems  as  if  the  vessels  no  longer  presented  any  containing 
barrier,  but  permitted  the  escape  of  fluid  in  every  part  that  it 
traversed.  It  is  often  observable  in  these  cases  after  death 
how  the  naturally  transparent  serous  membranes  have  lost 
this  appearance,  they  look  thickened,  of  a  dull  whity  grey 
tint,  as  it  were  sodden  in  the  fluid.  There  can  be  no  doubt 
that  this  depends  on  a  chronic  thickening  and  increase  of 
their  fibrous  layer. 

We  have  next  to  examine  the  composition  of  dropsical  effu- 
sions ;  this  generally  approaches  more  or  less  closely  to  that  of 
the  serum  of  the  blood.  The  purer  fluids  are  clear,  tolerably 
limpid,  and  colourless  :  often,  however,  a  marked  yellow  tint  is 
observed,  which  may  either  arise  from  dissolved  hsematine,  or 
from  the  presence  of  an  increased  quantity  of  the  natural  yellow 
pigment  of  the  serum  ;  or  again,  especially  in  the  case  of  ascites, 
from  dissolved  bUe  pigment.  If  the  latter  is  the  case,  it  will  be 
rendered  evident  by  the  reaction  with  nitric  acid.  "  A  large 
quantity  of  albumen  (Vogel  says)  renders  it  (the  effused  fluid) 
viscid  ;  a  very  large  quantity,  above  twelve  per  cent.,  renders 
it  thick,  tenacious,  and  capable  of  being  drawn  out  in  threads, 
like  albumen  itself."  A  milk-white  turbidity  is  occasionally 
observed,  which  depends  on  the  admixture  of  fat  (oil),  or  epi- 
thelium scales.  Blood  globules  may  be  often  seen  in  great 
numbers  in  the  fluid  of  ascites  by  the  aid  of  the  microscope  : 
cholesterine  tablets  are  common  in  that  of  hydrocele,  and  may 
be  sufficiently  numerous  to  constitute  a  crystalline  deposit. 
The  reaction  of  the  fluid  is  alkaline  ;  in  rare  instances  an  acid 
has  been  observed  ;  in  Vogel's  opinion,  probably  from  the  pre- 
sence  of   lactic.     We  subjoin,  from   the   same    author,   the 
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results  of  seven  analyses,  which  show  some  remarkable  varia- 
tions in  the  amount  of  the  several  constituents. 
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The  seventh  analysis  shows  actually  a  larger  amount  of 
albumen  than  is  present  in  the  serum  of  the  blood ;  this  might 
be  supposed  to  be  an  error  if  other  similar  instances  had  not 
been  observed ;  it  probably  depends  upon  a  quantity  of  the 
water  of  the  original  effusion  having  been  removed  by  absorp- 
tion, so  that  the  fluid  became  more  concentrated.  Urea  has 
frequently  been  found  in  dropsical  fluids  ;  its  quantity  is  some- 
times very  small,  sometimes  amounts  to  6  parts  per  1000. 

This  seems  to  be  the  most  proper  place  to  introduce  a  short 
notice  of  certain  gaseous  effusions  which  there  is  good  evidence 
to  show  take  place  occasionally  in  different  parts  of  the  body. 
To  them  the  name  of  Pneumatoses  has  been  given  by  Frank 
and  others.  Frank  gives  cases  to  prove  that  the  subcutaneous 
cellular  membrane,  when  slightly  inflamed,  may  secrete  air  in 
abundance,  and  thus  give  rise  to  emphysema.  The  same  has 
been  observed  after  attacks  of  profuse  haemorrhage  during 
life,*  and  we  are  convinced  we  have  -witnessed  something  of 
the  same  kind  in  post  mortem  examinations  -when  there  was 
no  trace  of  putrefactive  change.  Dr.  Graves,  whose  interest- 
ing article  on  the  subject  we  need  only  refer  to,  mentions  a 
case  quite  conclusive,  as  we  think,  of  the  secretion  of  gas  to  a 
considerable  amount  in  the  cavity  of  the  pleiira,  and  we  have 
ourselves  observed  a  somewhat  similar  occurrence.  In  the 
post  mortem  examination  of  a  female,  who  died  with  extensive 
bed-sores,  after  symptoms  of  fever,  the  right  lung  was  found 
compressed  against  the  V.  column,  and  bound  down  by  layers 
of  false  membrane,  which  also  formed  bands  crossing  the 
pleural  cavity.  This  was  empty  of  fluid,  but  must  have  been 
filled  by  air,  as  a  very  considerable  space  intervened  between 
the  lung  and  the  wall  of  the  thorax.  No  vomica  was  found  in 
the  lung,  or  any  evidence  of  rupture  of  the  pleura.  The  peri- 
tonaeal  cavity  seems  also  to  be  the  seat  of  gaseous  accumula- 
tion in  rare  instances.  The  development  of  gas  in  great 
abundance  from  the  mucous  membrane  of  the  stomach  and 


*  A  portion  of  the  liver  of  a  man,  who  died  suddenly  with  aneurism  of  the 
left  carotid,  became  so  full  of  gas  about  two  days  after  death,  that  it  floated 
on  the  surface  of  water.  Portions  of  the  heart  and  kidney  were  not  thus 
affected ;  they  sank  in  water. 
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intestines  is  a  phenomenon  of  daily  and  troublesome  expe- 
rience ;  we  speak  now  of  an  actual  secretion  from  the  mucous 
surface  itself,  and  not  of  the  result  of  decomposition  of  in- 
gesta.  The  influence  of  certain  states  of  the  nervous  system 
upon  the  development  of  gas  is  often  evidenced  in  hysteric  and 
emotional  excitement,  and  also  by  the  circumstance  which  we 
have  observed,  that  it  will  take  place,  sometimes,  very  rapidly 
from  the  stomach  after  an  action  of  the  bowels.  The  accu- 
mulation of  gas  is  sometimes  so  considerable  as  to  produce 
alarming  or  very  distressing  symptoms  ;  we  have  seen  it  even, 
in  a  minor  degree,  induce  or  aggravate  attacks  resembling 
angina  pectoris. 

A  very  remarkable  case  has  been  recorded  by  Sir  F.  Smith, 
of  excessive  development  of  gas  from  the  stomach,  also  from 
the  urinary  bladder,  and  from  the  surface  of  the  skin.  Re- 
specting the  cause  and  mode  of  production  of  these  pneu- 
matoses we  are  totally  ignorant,  but  the  fact  of  their  oc- 
currence is  most  important  in  its  relation  both  to  practice  and 
science. 

INFLAMMATION. 

We  proceed,  according  to  our  plan,  to  the  third  variety  of 
hypersemia,  that  in  which  the  movement  of  the  blood  in  the 
part  affected  is  partly  increased,  partly  diminished.  The 
truth  of  this  defuiition,  so  far  as  it  goes,  (though  we  believe  it 
to  be  a  very  imperfect  one,)  is  shown — 1st,  as  to  the  increased 
motion  by  Mr.  Laurence's  well-known  experiment  of  drawing 
blood  at  the  same  time  from  an  inflamed  and  from  a  healthy 
arm  of  the  same  patient,  when  three  times  the  quantity  of 
blood  flowed  from  the  vein  of  the  inflamed  as  from  that  of 
the  healthy  limb  ;  and,  2nd,  as  to  the  diminished  motion,  by 
looking  at  an  uiflamed  part  through  a  microscope  when  the 
arrest,  or  stasis,  as  it  is  called,  of  the  blood  current  in  the 
affected  part  is  most  evident. 

The  general  appearance  of  an  inflamed  part  is  well  de- 
scribed in  the  terms  handed  down  from  the  age  of  Celsus,  as 
being  the  seat  of  redness,  heat,  pain  and  swelling.  These 
are  the  visible  symptoms  of  a  pathological  process,  which, 
though  continually  before  our  eyes,  and  of  the  utmost  im- 
portance in  its  results,  and  though  it  has  been  the  subject  of 
numberless  speculations  and  careful  labours,  we  are  com- 
pelled to  acknowledge  we  are  still  imperfectly  acquainted 
with.  The  redness  of  an  inflamed  part  is  more  or  less  vivid  ; 
it  is  deepest  in  the  centre,  and  gradually  shades  off  towards 
the  circumference  ;  in  this  respect  it  differs  from  an  extrava- 
sation whose  margin  is  more  defined,  as  also  in  the  circum- 
stance that  it  can  be  in  a  greater  degree  removed  by  pressure, 
though  by  no  means  completely.     The  aspect  of  the  redness 
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may  differ  according  to  various  circumstances  ;  if  the  capillary 
networks  of  the  part  affected  be  plane,  or  uniformly  extended, 
the  injection  will  appear  as  an  uniform  deep  blush  ;  if,  on  the 
other  hand,  they  are  moulded  to  the  form  of  villi,  or  folds  of 
mucous  membrane,  the  surface  will  have  the  appearance  of 
a  pile  of  red  velvet :  in  fibrous  structures  a  streaky  appearance 
is  observed,  and  generally  the  form  of  the  redness  will  depend 
upon  the  arrangement  of  the  capillaries  of  the  part.  The 
increased  depth  of  colour  is  owing  chiefly  to  distension  of 
existing  vessels,  not  in  anywise  to  the  formation  of  new  ones, 
a  process  which  does  not  take  place  till  a  much  later  period  : 
— the  only  other  cause  which  at  present  exists  is  the  staining 
of  the  surrounding  tissues  with  exuded  hsematine,  which  may 
occur  soon  after  stasis  has  been  established.  It  is  necessary 
to  distinguish  carefvdly  between  geniiine  inflammatory  red- 
ness, and  that  which  often  simulates  it  closely  in  the  dead 
body,  viz.,  hypostatic,  or  depending  solely  on  mechanical 
causes,  or  on  the  mode  in  which  death  has  taken  place. 
It  is  always  desirable  to  take  other  circumstances  into  consi- 
deration at  the  same  time,  but  we  may  generally  say  that  we 
should  suspect  the  inflammatory  nature  of  a  redness  which 
existed  solely  in  depending  parts,  or  in  those  the  large  veins 
of  which  were  much  gorged,  or  which  coincided  with  a  fluid 
condition  of  the  blood,  and  which  was  not  attended  with  any 
thickening  of  the  part.  It  may  also  be  observed,  that  after 
an  internal  part  has  been  exposed  to  the  air  a  short  time,  it 
assumes  a  much  more  marked  and  brighter  redness,  which 
depends  solely  on  the  action  of  the  oxygen  in  the  air. 

The  natural  temjjerature  of  an  inflamed  part  seems  to  be 
considerably  increased,  and  this  as  well  to  the  sensations  of 
the  observer  as  of  the  stifferer  (hence  the  name  "  inflammatio," 
a  burning).  An  increase  of  heat  is,  however,  not  so  decid- 
edly shown  by  the  thermometer  ;  in  some  of  Hunter's  expe- 
riments the  difference  was  not  more  than  1°,  and  it  seems 
doubtful  whether  the  heat  of  the  inflamed  part  is  ever  greater 
than  that  of  other  parts  of  the  body.  The  highest  tempera- 
ture we  find  mentioned  is  llOf ;  this  was  in  tetanus,  which  is 
not  an  inflammatory  disease.  Rokitansky  says,  that  the 
increased  temperature  in  inflammation  is  partly  occasioned  by 
the  formative  processes  which  take  place  in  the  stagnating 
blood,  but  that  a  very  important  part  in  the  phenomena  is 
also  played  by  the  excitation  of  the  sensitive  nerves.  It  is 
this  nervous  excitement,  doubtless,  which  gives  rise  to  the 
idea  of  the  great  increase  of  temperature.  The  pain  of  in- 
flammation varies  much  in  degree  and  in  kind,  according  to 
its  seat,  and  intensity,  and  exciting  cause.  Tliat  of  inflamed 
serous  membranes  is  often  of  a  peculiar,  sharp,  darting  kind  ; 
that  of  mucous  membranes  more  dull  and  gravative,  as  it  is 
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termed ;  that  of  dense,  unyielding,  fibrous  or  bony  textures, 
amounts  sometimes  to  extreme  agony.  The  inflammation 
heightens  the  sensibility  of  the  nerves,  which  are  at  the  same 
time  compressed  by  the  swoUen  textvires  and  distended 
Tcssels. 

Swellmg  depends  manifestly  in  great  measure  upon  the 
distension  of  the  vessels  with  blood  ;  the  bulk  of  the  part  is 
increased  just  as  that  of  a  kidney  or  liver  is  when  it  is  in- 
jected artificially — its  fibres  are  put  on  the  stretch,  its  vessels 
strained,  and  its  capsule,  if  it  have  one,  fully  distended.  The 
efiusion  of  plasma  is  considered  by  Rokitansky  as  the  prin- 
cipal cause  of  the  swelling  :  this  may  be  the  case  at  a  later 
period,  and  in  some  cases,  but  is  not,  we  think,  so  powerful  a 
cause  as  the  vascular  injection.  In  loose  textures  it  will  be 
more  considerable  than  in  denser. 

We  now  proceed  to  the  more  minute  examination  of  the 
phenomena  of  the  inflammatory  ^jrocess  as  they  have  been 
disclosed  to  us  by  the  microscope,  and  we  here  resume  the 
line  of  inquiry  which  we  commenced  during  our  consideration 
of  active  hypersemia.  We  saw  in  this,  that,  with  a  certain 
amount  of  stimulation,  the  arteries  enlarged,  and  admitted  a 
greater  quantity  of  blood,  which  flowed  on  more  rapidly,  and 
traversed  with  an  accelerated  current  the  capillaries  and  veins 
which  became  dilated  also.  An  increased  and  more  rapid 
blood-flow  were  then  the  characters  of  determination  of  blood. 
But  if  the  stimulus  is  increased,  or  if  it  be  excessive  from 
the  first,  phenomena  of  a  very  different  kind  present  them- 
selves. The  current  slackens,  it  moves  slower  and  slower, 
and  at  last  ceases  ;  the  capillaries  are  seen  distended  with  a 
red  uniform  mass,  the  veins  are  also  enlarged,  and  filled  with 
red  corpuscles,  crowded  together,  which  retain  more  of  their 
distinct  form  than  those  in  the  capillaries,  and  move  either 
slowly  onwards,  or  oscillate,  or  are  quite  stagnant ;  the  arte- 
ries, which  are  also  distended,  exhibit  for  some  time  a  pro- 
gressive movement  onward  of  their  contents,  which  at  first  is 
steady,  afterwards  becomes  jerky,  or  intermittent,  and  at  last 
ceases.  The  condition  of  stasis,  as  it  is  called  {ta-rri/jLt,  to 
stand),  is  now  established,  and  therewith,  as  the  sequence  of 
active  hypersemia,  inflammation.  In  the  immediate  neigh- 
bourhood of  the  seat  of  stagnation  the  circulation  is  still  seen 
going  on  rapidly,  and  not  only  in  the  parts  adjoining  on  the 
margins  of  *he  stasis,  but  even  within  its  area  capillary  streams 
may  be  seen  here  and  there  rapidly  coursing  beneath  a  plexus 
of  channels,  which  are  filled  by  an  uniformly  red  quiescent 
mass.  Manifestly,  determination  of  blood  prevails  actively  all 
round  the  focus  of  arrest  of  movement.  The  stagnant  blood 
in  most  of  the  capillaries  presents  an  uniform  red  mass,  in 
which  the  separate  corpuscles  are  undistinguishable  ;  here  and 
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there  gaps  may  be  seen,  as  if  a  fissure  had  taken  place,  and 
separated  the  adjacent  portions  a  little  away  from  each  other. 
Amid  the  mass  of  blood  globules,  appearing  as  it  were  fixed 
together,  may  be  seen  occasionally  one  or  two  white  cor- 
puscles :  according  to  our  observation,  they  are  certainly  not 
to  be  seen  in  the  great  majority  of  capillary  vessels.  After 
the  stasis  has  existed  some  time,  they  may  be  seen  in  great 
numbers  coating  the  walls  of  the  veins,  and  rolled  along  by 
the  current  passing  through  them  ;  and  occasionally  they  con- 
stitute, together  with  transparent  plasma,  the  entire  contents  of 
a  portion  of  vessel  of  some  length,  not  remaining  absolutely 
stagnant,  but  oscillating  to  and  fro,  or  moving  sometimes 
slowly  onwards.  From  a  vessel  thus  filled  we  have  observed 
them  escaping  into  a  communicating  vein,  three  or  four  at  a 
time,  and  carried  away  into  the  general  circulation.  The 
diameter  of  the  distended  capillaries,  which  are  the  seat  of 
stasis,  has  appeared  to  us,  for  the  most  part,  tolerably  uniform, 
but  in  one  instance  we  observed  numerous  constrictions  at 
various  points.  These  were  remarkably  abrupt,  and  extended 
across  one-third,  or  one-half,  the  channel.  Mr.  Wharton 
Jones  mentions  a  local  dilatation  of  arteries,  but  we  find  no 
account  of  these  local  contractions  of  the  capillaries.  The 
red  globules,  for  the  most  part,  appear  to  be  packed  together 
without  any  regular  arrangement,  but  occasionally  they  may 
be  seen  lying  together  in  rouleaux,  like  the  corpuscles  of 
human  blood,  with  their  long  diameter  transverse  to  the  axis  of 
the  vessel.  The  white  corpuscles  are  not  unfrequently  seen 
of  a  pyriform  shape,  dragging  slowly  along,  or  actually  stick- 
ing to  the  sides  of  the  vessels  ;  that  they  do  possess  some  de- 
gree of  adhesiveness  is  manifest,  but  it  does  not  seem  to  be  so 
considerable  or  general  as  Dr.  Williams  supposes.  When  the 
inflammation  is  subsiding,  and  the  stagnant  blood  beginning 
again  to  resume  its  coiu'se,  all  that  can  be  observed  is,  that 
the  agglomerated  mass  of  red  corpuscles  in  a  vessel  loosens 
and  breaks  up,  so  that  the  individual  corpuscles  are  again 
visible,  while  the  impulse  of  the  heart  makes  itself  more  and 
more  felt,  and  at  last  sweeps  away  the  accumulation  altoge- 
ther, having  first  detached  small  portions  successively. 
Fibrinous  coagula  also  form  occasionally,  as  Mr.  Wharton 
Jones  describes,  and  are  similarly  disintegi-ated,  and  carried 
away  by  the  returning  current  dm-ing  resolution  of  the  inflam- 
mation. While  stagnation  continues,  a  small  quantity  of 
hsematine  dissolved  in  the  serum  exudes,  and  imparts  to  the 
tissues  bordering  the  vessels  some  degree  of  yellow  staining. 

We  intend  the  foregoing  account  to  serve  as  a  description 
of  what  may  be  actually  observed  of  the  process  of  inflamma- 
tion, as  it  occurs  in  the  frog's  web.  Most  of  the  statements 
we  have  verified  by  our  own  examination,  and  we  believe  they 
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are  in  accordance  with  those  of  the  best  observers.  The 
question  now  presents  itself,  What  occasions  the  stasis  ?  and 
this  is,  in  fact,  the  great  and  unsolved  problem  of  infianima- 
tion.  The  earlier  speculations  as  to  the  vessels  being  in  a 
state  of  spasm,  or,  on  the  other  hand,  of  atony,  need  not  oc- 
cupy our  attention ;  nor  can  we  see  that  any  definite  ground 
is  gained  by  the  hypothesis  of  Hunter,  that  the  vessels  are  in 
a  state  of  active  dilatation,  except  that  he  seems  thereby  to 
recognize  the  true  nature  of  active  hyperaemia.  Three  oj^inions, 
of  later  date,  may  be  said  to  be  still  stib  judice.  Two  of  them 
we  have  already  referred  to,  when  speaking  of  active  hyper- 
aemia. The  third  is  that  maintained  by  Dr.  Williams.  He 
considers  "that  an  essential  part  of  inflammation  is  the  pro- 
duction of  numerous  white  globules  in  the  inflamed  vessels  ; 
and  that  the  obstruction  of  these  vessels  is  mainly  due  to  the 
adhesive  properties  of  these  globules."  With  regard  to  this 
doctrme,  a  reference  to  the  description  we  have  given  wUl 
show  that  we  agree  with  Professor  Paget  and  Mr.  Wliarton 
Jones,  in  rejecting  it.  Nothing  can  be  more  evident,  we 
think,  than  that  the  white  corpuscles  play  no  important  part 
in  causing  the  stagnation  of  the  blood  current.  But  we  differ 
from  Mr.  Paget,  and  agree  with  Rokitansky  and  Williams,  as 
to  the  increased  production  of  white  corpuscles  in  the  inflamed 
vessels.  The  numbers  which  present  themselves  in  some  of 
the  small  veins,  cannot,  we  think,  be  brought  together  merely 
by  accumulation,  especially  when  we  consider  that  most  of 
the  communicating  capillaries  are  plugged  up,  and  that  they 
cannot  therefore  be  transmitted  from  them.  The  neuro-patho- 
logical  theory  of  Henle  is  the  one  which  Rokitansky  prefers  ; 
but  he  acknowledges  that  it  gives  no  satisfactory  explanation 
of  stasis  of  the  blood.  Henle  himself  thinks  he  can  account 
for  it  according  to  his  view  as  follows  : — *"  As  a  physical  con- 
sequence of  dilatation  of  the  vessels,  there  takes  place  a 
retarded  flow  of  blood.  This,  together  with  the  relaxation 
and  dilatation  of  the  vessels,  favours  the  exudation  of  serum  ; 
the  consequence  of  Avhich  is,  that  the  plasma  of  the  blood  in 
the  part  becomes  inspissated  by  a  preponderance  of  proteine 
matter  over  the  salts.  This  inspissation  of  the  plasma  deter- 
mines endosmotic  changes  in  the  red  corpuscle,  in  consequence 
of  which  they  are  disposed  to  aggregate."  Rokitansky,  stating 
that  mere  paralysis  and  dilatation  of  the  vessels  cannot  give 
rise  to  stasis,  gives  the  following  as  his  own  opinion  of  its 
mode  of  production  : — "  It  proceeds  (a)  from  the  sticking  toge- 
ther of  the  blood  corpuscles,  the  heaping  up  and  wedging  toge- 
ther of  them  in  the  capillaries,  while  the  plasma  in  part  flows 
off  towards  the  veins  ;  (b)  from  the  inspissation  of  the  plasma, 
occasioned  by  the  exudation  of  serum  through  the  dilated  and 
*  Wharton  Jones'  Report  on  Inflammation,  April,  18t4. 
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attenuated  walls  of  the  vessels,  and  its  saturation  with  fibrine 
and  albumen  ;  (c)  from  the  heaping  up  of  the  colourless  cor- 
puscles— i.  e.  nuclear  and  cell-formations,  together  with  blood 
globules  ;  from  their  sticking  together,  and  from  the  delicate, 
hyaline,  fibrinous  coagula,  which  develop  themselves  among 
them.  This  is  certainly  the  most  important  moment  in  the 
inflammatory  process,  since,  on  the  one  hand,  it  very  specially 
throws  light  upon  the  phenomenon  of  stasis,  and,  on  the  other 
hand,  comprehends  also  the  plastic  processes  which  take  place 
in  the  heaped  up  and  stagnant  blood.  It  separates  in  this  way 
the  process  of  inflammation  from  a  merely  simple  one  of  exu- 
dation. The  elementary  formations  above  mentioned  are  not 
merely  swept  together  towards  the  demesne  of  the  stasis,  but 
they  originate  as  new  (productions)  in  the  stagnant  blood, 

for  this  generally  presents  remarkable  alterations " 

We  believe  the  latter  paragraph  to  contain  views  of  very  great 
importance,  especially  with  regard  to  the  eff"ects  of  local 
inflammation  upon  the  system.  Nor  do  we  doubt  that  the 
changes  wrought  by  exudation,  draining  away  of  Liq.  San- 
guinis, multiplication  of  white  corpuscles,  and  coagulation  of 
the  fibrine,  may  all  exercise  considerable  influence  in  prolong- 
ing and  confirming  the  stasis,  and  determining  its  results. 
But  we  do  not  think  they  are  the  primary  and  causative  phe- 
nomena. It  seems  to  us  a  very  important  fact,  which  Mr. 
Wharton  Jones  states,  and  which  we  have  observed  ourselves, 
that  "  stagnation  commences  in  the  capillaries,  and  extends 

Fig.  6. 


^c^ 


Production  of  stasis  from  Mr.  Wharton  Jones'  Essay,  Guy's  Hospital  RenorN 
vol.  vi.  p.  3a.  1-      -. 

from  them  to  the  veins  on  the  one  hand,  and  the  arteries  on 
the  other."     We  have  seen  the  blood  stagnant  in  the  capilla- 
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ries,  while  it  was  moving  on  steadUy  tkrough  an  adjacent 
artery  and  vein.  This  points  to  the  capillaries  as  the  part 
where  the  arrest  commences.  Again,  it  is  a  very  important 
circumstance,  that,  if  a  strong  stimulus  be  applied,  the  stasis 
takes  place  almost  immediately  :  it  seems  as  if  the  blood  were 
suddenly  coagulated  in  the  capillaries.  When  the  arrest  comes 
to  pass  more  slowly,  so  as  to  admit  of  being  watched,  it  is 
described  by  Mr.  Wharton  Jones  as  taking  place  in  the  fol- 
lowing way : — E-ed  corpuscles,  more  collapsed  and  darker 
looking  than  natural,  fu'st  adhere  to  the  walls  of  the  vessels, 
and  then  other  red  corpuscles  adhere  to  them.  "  The  first 
adhesion  of  red  corpuscles  to  the  wall  of  a  vessel  usually  takes 
place  at  a  bifurcation,  and  in  this  manner  (see  fig.  6) : — The 
stream  c,  striking  with  force  on  the  wall  of  the  vessel,  at  the 
bifurcation  a,  some  of  the  red  corpuscles  adhere  to  the  wall  of 
the  vessel.  Other  red  corpuscles  adhering  to  them,  an  agglo- 
merated mass  results,  which  is  sometimes  seen  to  be  moved 
along  the  vessel  a  short  way  by  the  force  from  behind ;  but 
more  red  corpuscles  adhering  to  the  mass,  the  vessel  is  at  last 
wholly  blocked  up  by  it  at  d.  The  stream  c,  being  no  longer 
permitted  to  pass  in  part  by  d,  passes  oS"  by  e  ;  but  in  leaving 
E,  the  stream  strikes  on  the  wall  of  the  vessel  at  the  bifurca- 
tion B,  where  red  corpuscles  adhere,  and  form  a  nucleus  for 
an  agglomeration,  which  blocks  up  both  the  vessels  f  and  g — 
E  and  c  also  becoming  blocked  up,  and  so  on  the  process  goes. 
Stagnation  is  seen  first  to  take  place  in  those  capillaries  which 
are  least  in  the  direct  course  from  the  artery  to  the  vein.  In 
those  capillaries  which  lead  most  directly  from  the  artery  to 
the  vein,  and  in  which,  consequently,  vis  a  tergo  operates  most 
advantageously,  the  blood  is  latest  in  stagnating."  The  main 
point,  that  stasis  is  produced  by  the  red  corpuscles  adhering 
to  the  walls  of  the  vessels  and  to  each  other,  is  confirmed  by 
others,  and  by  our  own  observation.  On  one  occasion  we 
distinctly  noticed  a  single  red  corpuscle  adhering,  by  one  end, 
to  the  wall  of  a  vessel,  in  which  circulation  was  returning, 
while  several  other  red  corpuscles,  in  motion  one  after  another, 
swept  slowly  past,  brushing  against  it,  as  it  waved  in  the  cur- 
rent. That  in  the  healthy  state  the  red  corpuscles  pass  on  so 
smoothly  and  xminterruptedly  within  their  even  relatively 
narrow  channels,  that  they  shun,  as  is  well  known,  the  walls, 
and  allow  a  thin  layer  of  the  fluid  in  which  they  float  to  inter- 
vene, while  the  colourless  corpuscles  show  no  such  tendency, 
but  aifect  a  preference  for  the  so-called  still  layer,  and  move 
slowly  onwards  in  it ;  that  there  is  decidedly  a  tendency  of 
the  red  globules  to  aggregate  together  in  blood  drawn  from 
the  body,  while  this  seems  to  be  held  in  abeyance,  while  the 
blood  is  within  the  vessels  ;  that  the  smallest  capillaries,  ac- 
cording to  Wharton  Jones,  are  traversed  chiefly  by  plasma, 
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and  by  a  few  colourless  corpuscles,  one  after  the  other,  with 
only  a  single  red  corpuscle  now  and  then  ;  that  the  red  and 
colourless  corpuscles  show  no  tendency  to  stick  together,  ap- 
pear to  us  very  significant  facts,  which  require  some  such 
hypothesis  as  that  offered  in  Wharton  Jones'  report,  April, 
1844,  viz. :  "  That  there  exists  some  sort  of  attraction  between 
the  colourless  corpuscles  and  the  walls  of  the  vessels,  but  an 
absence  of  attraction,  if  not  a  repulsion,  between  the  red  cor- 
puscles and  their  walls,  as  also  between  the  red  and  colour- 
less corpuscles."  Mr.  Wharton  Jones  formerly  conceived  that 
it  was  the  nervous  influence  which  prevented  the  red  corpus- 
cles from  aggregating  together  within  the  vessels,  as  they  do 
out  of  the  body,  and  that  stasis  depended  on  the  suspension 
of  this  influence.  It  was  an  ingenious  and  probable  opinion, 
but  is  disproved  by  the  experiments  which  he  himself  has  per- 
formed, and  which  are  related  in  the  Astley  Cooper  Prize 
Essay.  In  these  he  shows,  that,  after  the  nerve  accompanying 
an  artery  had  been  divided,  the  flow  of  blood,  though  inter- 
rupted for  a  short  time,  soon  returned,  and  became  quite  free  ; 
and  also  that,  after  section  of  the  ischiatic  nerve,  the  arteries 
of  the  web  of  the  same  side  are  found  somewhat  more  dilated, 
and  the  flow  of  blood  in  them  freer  and  more  rapid  than  in 
the  web  of  the  uninjured  side,  while  stagnation  was  induced 
more  readily  in  the  web  of  the  limb  whose  nerves  were  entire, 
than  in  that  of  the  limb  whose  nerves  had  been  divided.  He 
now  adopts  the  opinion  of  Henle,  though  somewhat  modified, 
that  stagnation  depends  on  inspissation  of  the  plasma,  on  its 
containing  an  increased  quantity  of  fibrine  and  albumen,  and 
rests  much  on  the  fact,  that  such  a  condition  of  the  Liq.  San- 
guinis, whether  natural  or  imitated  artificially,  is  found  to 
increase  the  tendency  of  the  red  corpuscles  to  aggregate  toge- 
ther. Our  limits  forbid  discussion  ;  and  we  therefore  simply 
pass  on  to  state  our  own  opinion,  so  far  as  we  may  venture  to 
offer  one  on  this  qimstio  vexata.  We  saw  reason  to  believe 
that  the  tissues,  in  virtue  of  their  nutrition  power,  exercised 
an  influence  on  the  movement  of  the  blood  ;  that  in  active 
hyperacmia  their  attractive  force  was  increased  ;  and  we  would 
now  add,  that  it  is  through  the  failure  of  this  nutrition  power 
that  we  believe  stagnation  takes  place.  The  exact  nature  of 
the  influence  exercised  by  the  tissues  over  the  blood,  which 
traverses  the  capillary  channels,  is  unknown.  All  that  we 
can  discern  is,  that  it  is  such  as  promotes  its  free  passage 
through  them  ;  and  therefore,  when  it  is  in  abeyance  or  greatly 
altered,  it  is  to  be  expected  that  the  circulation  will  be  inter- 
rupted also.  More  than  this  we  cannot  gather  from  the  ob- 
served phenomena ;  and  we  would  only  ofier  the  remark,  in 
conclusion,  that  in  coincidence  with  the  establishment  of  com- 
plete stasis,  cessation  of  the  natural  function  of  the  part  occurs, 
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and  other  processes  commence — the  exudative,  in  which  the 
plasma,  that  in  a  healthy  state  would  have  ministered  to  and 
maintained  healthy  action,  is  consumed  in  wasteful  or  even 
destructive  changes.  Whether  the  stasis  depend  solely  on  a 
persistence  and  exaggeration  of  the  attraction  of  the  tissues 
for  the  blood  which  exists  in  active  hyperajmia,  or  upon  this 
and  an  abolition  of  the  natural  non-aggregative  tendency,  or 
even  repulsive  tendency  of  the  red  corpuscles  for  each  other 
and  for  the  walls  of  the  vessels,  must  remain  uncertain ;  but 
the  coincidence  above  noticed  must  be  allowed  to  give  con- 
siderable support  to  the  main  point,  on  which  we  would  insist, 
viz.  that  the  nutrition  power  of  the  tissues  is  chiefly  concerned 
in  the  production  of  the  flow  of  active  hypersemia,  and  the 
stasis  of  inflammation. 

We  must  take  some  notice  of  the  different  varieties  of  in- 
flammation, which  depend,  partly  on  differences  inherent  in 
the  subject,  partly  on  different  exciting  causes.  What  is 
caUed  Sthenic  inflammation  is  that  which  occurs  in  a  healthy 
person,  either  spontaneously,  or  from  exposure  to  cold,  or 
the  application  of  some  irritant  which  does  not  contaminate 
and  depress  the  general  system.  The  symptoms,  if  the  in- 
flammation is  extensive,  run  high,  the  febrile  excitement  is 
considerable,  and  free  depletion  is  requii-ed  and  borne  well. 
The  exudations  contain  much  plastic  matter,  and  pus,  if 
formed,  is  of  the  kind  termed  laudable.  Asthenic  inflamma- 
tion occurs  in  persons  origuially  weakly,  or  rendered  so  by  the 
action  of  the  exciting  cause,  as  in  the  inflammations  of  influ- 
enza ;  the  pulse,  though  frequent,  has  no  strength,  the  fever  is 
of  a  lower  tj^e,  and  the  effused  matters  manifest  little  plasti- 
city. The  terms  acute,  sub-acute,  and  chronic,  have  reference 
mainly  to  the  periods  of  duration  of  the  inflammation,  or  to 
the  rapidity  or  slowness  of  its  course.  Acute  inflammation  is 
often,  but  not  necessarily,  sthenic  ;  chronic  and  sub-acute  are 
often  not  asthenic.  Many  changes  are  commonly  said  to  pro- 
ceed from  chronic  inflammation  which  probably  belong  more 
to  the  class  of  degenerations :  it  is,  however,  difficult  to  draw 
any  marked  line  between  the  two.  The  chief  value  of  the 
terms  lies  in  their  affording  a  kind  of  scale  whereby  to  appor- 
tion the  activity  of  treatment ;  to  the  chronic  affection  we 
must  oppose  a  remedy  of  slow  and  gradual  action  ;  the  acute 
must  be  met  more  "  heroically."  It  is  important  to  be  aware 
that  an  inflammation  may  be  sub-acute  or  chronic  from  the 
outset ;  an  acute  inflammation  cannot  well  be  overlooked — a 
chronic,  if  unpreceded  by  acute  symptoms,  may  easily  be : 
such  inflammations  are  sometimes  said  to  be  latent.  Con- 
gestive inflammation  differs  not  much  from  asthenic  ;  its  effu- 
sions are  of  the  same  kind,  but  it  partakes  in  a  considerable 
degree  of  the  nature  of  passive  hyperasmia — indeed,  is  such 
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originally,  and  has,  subsequently,  inflammation,  acute  or 
sub- acute,  grafted  upon  it.  This  must  be  remembered  in 
treating  it.  The  chief  character  of  erythematic  or  erysipe- 
latous inflammation  is  its  tendency  to  spread  and  travel  over 
an  extensive  surface  :  this  seems  to  depend,  at  least  in  part, 
on  the  peculiar  character  of  the  efi'usion,  which  consists,  for 
the  most  part,  of  serum,  or  sero-pui-ulent  matter,  and  not  of 
fibrine,  which  in  phlegmonous  inflammations  establishes  a 
barrier  between  them  and  the  surrounding  textures.  The 
general  symptoms  are  in  most  cases  those  of  adynamic  or  ty- 
phoid fever  ;  depletion  is  injurious,  and  stimulants  required  at 
an  early  period.  There  is  good  evidence  to  show  that  a  pecu- 
liar poison,  capable  of  being  communicated  by  infection,  is  the 
cause  of  these  inflammations,  and  that  this  acts  upon  and 
modifies  the  system,  even  before  the  phlogistic  process  has 
made  its  appearance.  They  are,  therefore,  with  respect  to 
their  exciting  cause,  to  be  ranked  together  with  other  inflam- 
mations, such  as  the  rheumatic,  gouty,  syphilitic,  &c.,  which 
each  manifest  certain  peculiarities,  but  depend,  essentially, 
upon  the  presence  of  some  materies  morhi  in  the  blood.  To 
the  same  class  belong  most  of  the  inflammations  which  consti- 
tute skin  diseases,  which  exhibit  very  remarkable  instances  of 
the  effect  of  different  states  of  the  blood  in  determining  the 
kind  of  inflammation  that  shall  occur.  To  this  we  shall  refer 
again,  under  the  head  of  "  Crasis."  These  inflammations  also 
exhibit  very  clearly  the  affinity  of  certain  parts  of  the  tissues 
for  certain  morbid  matters,  Avhich  are  their  exciting  causes  ; 
thus,  lepra  has  its  seat  of  election  about  the  prominence  of  the 
knees  and  elbows,  eczema  prefers  the  side  of  flexion  of  the 
limbs  and  the  bends  of  joints,  lichen  affects  the  outer  sides. 
The  same  is  exemplified  in  the  action  of  many  medicines  and 
poisons  ;  arsenic,  in  small  doses,  produces  conjxinctivitis — in 
larger,  inflammation  of  the  stomach  and  intestines,  corrosive 
sublimate  inflames  the  larger  intestines,  mercury,  the  gums, 
and  so  on :  in  all  these  cases  the  affinity  or  attraction  of  the 
elements  of  the  tissue  for  the  substance  is  clearly  evinced. 
Diphtheritic  inflammation  is  characterized  by  the  early  exuda- 
tion upon  mucous  surfaces  of  a  film  or  membrane  of  fibrinous 
matter  of  dirty  white  or  greyish  appearance  ;  this  may  extend 
Qver  a  considerable  tract,  commencing  often  in  the  fauces,  and 
thence  spreading  to  the  mouth,  the  larynx,  the  air  passages,  the 
oesophagus,  and  more  or  less  of  the  ahmentary  canal.  The 
subjacent  mucous  membrane  is  but  little  swollen,  of  a  deep 
dull  red,  and  inclined  to  bleed  on  the  removal  of  the  exudation. 
The  attendant  fever  is  of  a  low  kind,  and  much  of  the  danger 
depends  upon  the  insidious,  almost  latent  manner,  in  which 
the  exudation  takes  place,  so  that  suffocation  may  be  actually 
threatened  before  alarm  is  taken.     This  kind  of  inflammation 
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occurs  most  often  in  epidemics,  and  is  more  frequent  on  the 
Continent  than  in  England.  It  has  been  observed  in  France, 
that,  during  its  prevalence,  wounds  and  ulcerations  assumed  an 
mihealthy  character,  and  were  indisposed  to  heal.  Its  cause 
is,  evidently,  a  peculiar  asthenic  state  of  the  system  generally, 
involving  a  peculiar  crasis  of  the  blood,  induced  by  atmo- 
spheric influences.  Instances  of  a  somewhat  similar  kind,  but 
in  which  the  asthenic  character  is  much  less  marked,  are  occa- 
sionally met  with  among  ourselves  ;  among  these  we  should 
rank  the  so-called  bronchial  polypi,  the  pieces  of  membrane 
which  are  passed  after  the  irritation  of  calomel,  and  in  some 
other  cases  of  intestinal  disorder,  and,  probably,  some  of  the 
membranous  exudations  of  dysmenorrhcca.  The  aphthae  of 
children  and  adults  belong  more  to  the  true  diphtheritic  exu- 
dations ;  they  contain,  often,  a  large  proportion  of  a  confervoid 
growth,  which  has  been  regarded,  indeed,  as  constituting  their 
essential  cause.  This,  however,  in  Rokitansky's  opinion,  is 
not  the  case.  To  this  subject  we  shall  refer  again,  under  the 
head  of  "  Parasites."  Hemorrhagic  inflammation  is  another  va- 
riety ;  it  seems  chiefly  to  occur  in  individuals  predisposed  to 
haemorrhage,  or  in  places  where  scxirvy  is  prevalent.  Dr. 
Williams  has  found  it  associated  with  cirrhosis  of  the  liver, 
and  granular  degeneration  of  the  kidney.  His  opinion  is,  no 
doubt,  correct,  that  it  ismore  dependent  on  an  altered  condi- 
tion of  the  colouring  matter,  than  on  a  deficiency  of  the  fibrine. 
Its  character  is  decidedly  asthenic.  Scrofulous  inflammation 
is  not  so  much  a  distinct  variety  as  some  others.  It  is  com- 
monly excited  by  the  irritation  of  existing  tuberculous  deposit, 
which  is  occasionally  mingled  with  its  exudative  products. 
These  are  distinguished  in  general  by  their  aplastic  character ; 
they  are  deficient  in  coagulating  fibrine,  and  are  often  thin 
and  serous.  The  vital  power  of  the  system,  both  blood  and 
tissues,  is  essentially  defective  ;  and  is  the  cause,  at  once,  of 
the  deposit  which  excites  the  inflammation,  and  of  the  low 
character  of  the  process  itself. 

We  have  already  alluded  to  the  causes  of  inflammation  in 
the  foregoing  remarks,  and  shall  now  do  little  more  than 
briefly  enumerate  them.  Predisposing  causes  are  almost 
always  debilitating  influences  ;  a  strong  part  is  less  liable  to 
inflame  than  a  weak  one — a  previous  attack  of  inflammation, 
especially  renders  a  part  more  prone  to  undergo  a  second. 
Certain  ui. healthy  conditions  of  the  blood  (of  which  that 
induced  by  foul  air  is  one)  predispose  the  sj'stem  to  inflam- 
mation from  trifling  causes,  which  would  pass  inoperative  in 
a  sound  state.  Exciting  causes  are  either  such  as  act  on  the 
part  directly  which  they  inflame,  or  indirectly  through  the 
medium  of  another.  The  first  may  be  mechanical  irritants, 
such  as  a  splinter  in  the  flesh,  or  chemical,  as  a  strong  acid,  or 
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acrid  salt,  or  vital,  such  as  mustard,  &c.,  whose  operation  only 
affects  living  structui-es.  It  is  remarkable  that  the  urinary 
and  biliary  secretions  which  excite  only  healthy  action  in  the 
mucous  surface  over  which  they  naturally  flow,  and  which,  or 
at  least  some  of  their  constituents,  produce  no  particular 
injurious  effects  when  absorbed  into  the  blood,  act  as  the  most 
violent  and  fatal  irritants  upon  serous  membranes,  and  the 
areolar  tissue,  when  effused  into  them.  This  shows  clearly 
the  important  part  played  by  the  tissues  themselves  in  the 
process  of  inflammation :  that  which  is  a  healthy  stimulant 
to  one  texture  is  the  cause  of  destructive  inflammation  to 
another.  The  production  of  local  inflammations  from  the  pre- 
sence of  some  substance  in  the  general  mass  of  blood,  for 
which  certain  parts  seem  to  have  a  special  aflSnity,  has  already 
been  noticed,  but  we  may  add,  that  it  is  in  these  cases  that 
we  observe  the  interesting  phenomena  of  symmetrical  dis- 
ease ;  *  the  corresponding  parts  of  the  two  lateral  halves  of 
the  body  being  affected  almost  to  the  exclusion  of  others. 
Here,  again,  we  have  evidence  of  the  predominant  influence 
of  the  tissues,  the  parts  which  are  exactly  alike  are  affected 
alike,  and  the  materies  morbi  passes  by  others.  How  unable 
is  the  neuro-pathological  theory  to  explain  such  instances  of 
inflammation  ! 

The  second  class  of  causes  are  those  which  act  indirectly  on  the 
part  which  suffers.  The  most  common  of  these  is  cold,  which 
appears  to  act  by  repelling  the  blood  from  the  surface,  and 
causing  it  to  accumulate  in  some  internal  part.  This  will  be 
different,  according  to  the  previous  predisposition ;  thus  one 
person,  as  the  result  of  a  severe  chill,  will  liave  bronchitis, 
another  diarrhoea,  a  third  peritonitis,  a  fourth  renal  conges- 
tion, and  so  on.  Malaria,  the  repelling  of  eruptions,  the 
arrest  of  habitual  discharges,  the  sudden  healing  of  ulcers, 
are  also  recognized  as  causes  of  internal  inflammations, 
which  they  probably  produce  in  the  same  way  as  cold,  but 
the  active  congestion  of  the  incipient  process  is  more  apt  to 
issue  in  haemorrhage.  It  is  matter  of  much  uncertainty  as  to 
how  many  inflammations  originate ;  they  come  on,  as  it 
seems,  spontaneously,  without  the  individual  being  aware  of 
any  exciting  cause.  Both  as  respects  these,  and  those  which 
are  produced  by  cold,  &c.,  it  seeuis  to  us  necessary  to  recog- 
nize some  special  condition  of  the  tissue,  which  in  the  one 
case  converts  the  congestion  into  an  inflammation,  and  in  the 
other,  is  the  sole  and  efficient  cause.  In  ague,  for  instance, 
during  the  cold  stage  of  each  paroxysm,  considerable  con- 
gestion of  the  internal  viscera  takes  place,  but  inflammation 
of  these   is  comparatively  rare.      In   healthy  states  of  the 

*  For  a  most  interesting  exposition  of  the  subject  of  symmetrical  diseases 
we  refer  to  Mr.  Paget's  Lectures  for  1847. 
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system,  the  surface  may  remain  severely  chilled  for  several 
hours,  during  which  the  blood  must  accumulate  in  the  interned 
organs,  but  this  does  not  occasion  inflammation.  These  in- 
stances show  that  mere  repellent  influences  producing  con- 
gestion are  not  adequate  to  produce  inflammation  solely  by 
themselves.  Even  in  the  case  of  a  common  catarrh  there  is 
much  reason  to  believe  that  the  inflammation  of  the  mucous 
surface  depends  much  more  on  some  pre-existing  d)'spepsia, 
or  unhealthy  condition  of  the  blood,  than  on  exposure  to 
cold  or  wet ;  and,  in  fact,  many  a  cold  occurs  without  any 
such  exposure.  In  such  cases  the  predisposing  cause  becomes 
the  most  important,  or  may  even  be  the  exciting  also.  We 
have  not  yet  noticed  the  nervous  influence  in  its  relation  to 
the  causes  of  inflammation.  This  is  considered  the  prime 
mover  in  the  process  by  those  who  adopt  the  neuro-patho- 
logical  theory  ;  in  our  view  it  holds  a  very  secondary  place. 
That  disturbance  of  the  nervous  force  may  prove  a  cause  of 
inflammation,  cannot  be  doubted  ;  Lallemand  (quoted  by  Dr. 
Williams)  "  relates  a  case  in  which  a  ligature,  involving  the 
right  brachial  plexus,  was  followed  by  inflammation  and  sup- 
puration of  the  opposite  hemisphere  of  the  brain."  Mr.  Paget 
mentions  a  case  in  wliich  a  portion  of  a  calculus  imparted  in 
the  urethra  excited  inflammation,  with  deposits  of  lymph  and 
pus  in  the  testicle.  Instances  of  a  similar  kind,  or  of  active 
hypertemia  similarly  occasioned,  are  not  very  rare,  and  they 
certainly  prove  the  capability  of  the  nervous  influence  to  set 
on  foot  the  inflammatory  process.  But  we  have  already  given 
abundance  of  evidence  that  it  is  not  through  this  channel  that 
the  causes  of  inflammation  usually  operate,  and  for  a  summary 
of  the  arguments  we  would  refer  to  Dr.  Williams's  work, 
p.  249.  Coinciding,  as  we  completely  do,  with  Mr.  Paget, 
in  his  enumeration  of  four  conditions  as  necessary  to  healthy 
nutrition,  and  believing  that  the  derangement  of  one  of  these 
primarily,  with  secondary  derangement  of  the  others,  occurs 
in  every  case  of  inflammation,  we  might  divide  the  various 
causes  which  vve  have  jioticed  into  such  as  aS'ect — (1)  the 
contractility  of  the  vessels ;  (2)  the  healthy  crasis  of  the 
blood  ;  (3)  the  nervous  influence ;  (4)  the  life  and  nutri- 
tive actions  of  the  part. 

In  strici  language,  there  is  only  one  termination  to  the  in- 
flammatorv  process,  viz.,  that  which  is  commonly  called  reso- 
lution, in  which  the  diseased  action  ceases  to  advance,  and 
then  recedes  by  the  same  steps  as  those  by  which  it  arrived  at 
the  condition  of  stasis.  The  microscopically  visible  phenomena 
have  been  before  described,  and  they  correspond  to  the  sub- 
sidence of  the  general  symptom,  to  the  paling  of  the  redness, 
the  lowering  of  the  temperature,  the  lessening  of  the  swelling 
and  pain.     The  recovery  of  the  part  may  be  complete ;  but 
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more  often  some,  it  may  be  slight,  indications  remain,  for  a 
time,  of  the  by-past  malady,  and  of  some  deficiency  of  the 
vital  powers.  These  consist,  in  some  degree,  of  congestion  of 
the  vessels,  especially  the  veins,  from  an  enfeebled  state  of 
their  contractility,  in  a  less  perfect  fulfilment  of  the  function 
of  the  part,  and  in  a  proneness  to  relapse  on  the  application  of 
slight  exciting  causes.  Inflammations  which  arise  in  conse- 
quence of  a  mal-crasis  of  the  blood,  rarely  undergo  resolution, 
or  if  they  do,  it  is  only  to  reappear  in  another  part,  and  per- 
haps a  more  important.  This  constitutes  metastasis.  A  good 
example  of  this  transfer  of  inflammation  from  one  part  to 
another  is  afforded  by  some  cases  of  rheumatism,  and  occa- 
sionally by  the  disease  called  mumps.  As  long  as  the  materies 
morbi  continues  to  circulate  in  the  blood,  it  will  tend  to  ex- 
cite inflammation  in  one  part  or  other  :  the  best  thing  that  can 
happen  is,  that  it  should  locate  itself  in  a  part  where  it  can 
produce  no  serious  effects  from  interference  with  important 
functions,  and  there  remain  until  the  dyscrasia  is  at  an  end. 
One  important  remark  of  Rokitansky's  must  not  be  omitted, 
viz.,  that  even  resolution  does  not,  especially  if  the  inflamma- 
tion has  been  extensive,  leave  the  system  in  as  favourable  a 
condition  as  before  the  attack,  since  a  large  quantity  of  liquor 
sanguinis,  which,  during  the  stasis,  has  undergone  certain 
changes,  is  set  free,  to  mingle  with  the  general  mass  of  the 
blood.  This  must  produce  a  contaminating  effect  imtil  it  be 
eliminated.  Hence  the  benefit  of  a  free  action  of  the  skin, 
of  a  free  flow  of  urine,  purging,  &c. 

But  in  order  that  resolution  may  take  place,  it  is  absolutely 
essential  that  no  considerable  amount  of  effusion  should  have 
occurred  ;  if  this  is  the  case,  the  affected  tissue  remains  clogged 
and  otherwise  injured  by  the  presence  of  solidified  matter  in 
its  interstices.  This  matter  and  the  tissue  may  also  undergo 
further  changes.  We  thus  come  to  the  consideration  of, 
firstly,  inflammatory  exudations,  and  seco7idhj,  of  the  changes 
that  take  place  in  the  tissues  affected  by  them.  The  fluid 
efl'used  in  inflammation  is  commonly  the  liquor  sanguinis, 
more  or  less  modified,  especially  containing  a  less  proportion 
of  albumen  and  fibrine.  An  analysis  by  Simon,  of  fluid  ob- 
tained by  paracentesis  thoracis,  shows,  in  1000  parts,  934*72 
of  water,  r02  of  fibrine,  I'Oo  of  fat,  48-86  of  albumen  and 
albuminate  of  soda,  1 1*99  of  extractive  matter,  and  9.5  of  fixed 
salts.  The  quantity  of  fibrme  varies  considerably.  Some 
effusions  consist  chiefly  of  it,  others  contain  very  little  ;  gene- 
rally it  may  be  said  its  quantity  is  in  proportion  to  the  vigour 
of  the  system,  and  the  acuteness  and  sthenic  character  of  the 
inflammation.  The  fibiine  may  coagulate  quickly,  or  remain 
in  its  fluid  state,  for  a  length  of  time,  m  the  part  where  it  is 
effused.     Blood  corpuscles,  or  dissolved  hsematine,  may  be 
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mingled  with  the  exuded  matter  in  various  proportions. 
Though  we  often  speak  of  serous  effusions  as  the  result  of 
inflammations,  yet  the  opinion  expressed  by  Mr.  Paget  is  pro- 
bably correct,  that  "  an  effusion  of  serum  alone  is  a  rare  effect 
of  injflammation,  and  that  generally  it  is  characteristic  of  only 
the  lowest  degrees  of  the  disease."  He  mentions  as  instances 
inflammatory  oedema  of  the  mucous  folds  above  the  glottis, 
chemosis  of  the  conjunctiva,  and  some  forms  of  hydrocephalus. 
The  fluid  obtained  from  blisters  contains  either  distinct  fibrin- 
ous coagula,  or  only  a  small  proportion  of  fibrine,  together 
with  multitudes  of  puriform  corpuscles. 

No  doubt  in  inflammations  of  different  characters  there  must 
exist  great  differences  in  the  composition  of  the  serous  fluid 
effused,  and  in  its  particular  qualities  and  tendencies.  There 
must  be  great  variations  in  the  proportion  of  oil,  of  extractive 
and  saline  matters  in  the  effusions ;  but  respecting  these  we 
have  scarce  any  information.  The  chemical  examination  of 
inflammatory  products  is  very  difficult,  partly  in  consequence 
of  the  impossibility  of  procuring  more  than  very  small  quan- 
tities, partly  because  they  can  so  seldom  be  obtained  pure ; 
and  almost  the  whole  of  our  knowledge,  therefore,  has  refer- 
ence to  the  differences  which  are  perceptible  to  the  eye  and 
to  the  microscope  in  the  solidified  and  shaped  constituents  of 
the  exudation.  These,  however,  afford  very  valuable  indica- 
tions for  forming  a  judgment  of  the  nature  and  tendency  of 
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Fibrinous  erudation  on  pleura  in  process  of  absorption :  areolae  form  in  it, 
and  reduce  it  to  filamentous  bands. 

the  process  from  which  they  spring.     We  have  already  given 
Rokitansky's  account  of  the  varieties  of  fibrine,   as  seen  in 
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intra-vascular  coagula,  and  stated  the  important  circumstance 
that  they  correspond  closely  with  those  observed  in  exuda- 
tions ;  but  it  still  seems  desirable  to  present  an  abbreviated 
sketch  of  the  latter  from  the  same  authority,  in  order  to  fur- 
nish a  kind  of  scale  of  varieties,  to  which  observers  may  refer 
different  specimens  they  meet  with,  and  to  elucidate,  as  much 
as  possible,  a  process  which  meets  us  at  every  turn. 

Rokitansky  describes  two  varieties  of  fibrinous  exudation, 
the  si?nple,  or  plastic,  and  the  croupotis.  The  first  appears  as  a 
flaky-fibrous  transparent  blastema,  of  remarkably  sticky  qua- 
lity, tearing,  as  a  fibrous  felted  mass,  with  numerous  nuclei 
and  nucleated  cells  scattered  over  it.  It  corresponds  to  the 
second  variety  of  intra-vascular  fibrine.  Such  an  exudation 
constitutes  the  material  by  means  of  which  wounds  are  united 
that  heal  by  the  first  intention,  and  is  often  found  forming  the 
false  membranes  upon  serous  surfaces,  or  the  induration- 
matter  of  parenchymata.  It  may  undergo  metamorphosis  ; 
(1)  by  being  more  or  less  entirely  absorbed,  in  which  Roki- 
tansky  considers  the  serous  part  of  the  exudation  to  act  as  a 
corrosive  or  dissolving  menstruum ;  (2)  by  becoming  obsolete, 
i.e.,  drying  up  into  a  horn-like  mass,  which  may  afterwards 
ossify ;  (3)  by  undergoing  a  change  (of  development)  into 
fibroid  tissue.  New  vessels  may  form  in  it  more  or  less 
abundantly,  or  it  may  obtain  a  smooth,  polished  surface,  like 
that  of  a  serous  membrane,  as  is  occasionally  seen  in  the 
arachnoid.  The  croupous  exudation  is,  in  general,  character- 
ized by  a  high  degree  of  coagulability,  a  yellow  or  greenish- 
yellow  coloiir,  opacity,  deficient  capacity  for  becoming  organ- 
ized, speedy  breaking  up,  and  diffluence,  very  often  by  a 
corroding  property,  which  brings  the  tissues,  as  it  were,  into 
a  state  of  fusion. 

The  croupous  exudation-process  and  its  product  are  further 
remarkable  by  (I)  the  usually  excessive,  exhausting  quantity 
of  the  exudation,  and  its  extension  over  large  surfaces  of  tis- 
sue ;  (2)  by  the  acute  occurrence  of  the  exudation,  since  a 
pre-existing  crasis  is  the  fundamental  cause  of  the  stasis ; 
(3)  by  the  often  very  slight  degree  of  injection  of  the  diseased 
tissue,  which  may  depend  either  on  the  blood-corpuscles 
being  concealed  by  the  opaque  hyperinotic  plasma,  or  on  the 
large  quantity  of  exudation,  inducing  quickly  emptiness  and 
collapse  of  the  vessels  ;  (4)  by  a  less  sticky  quality ;  (5)  by 
a  considerable  amount  of  fat.  The  principal  alteration  which 
this  exudation  undergoes  is  the  above-mentioned  diffluence, 
by  which  it  breaks  up  into  a  fluid,  more  or  less  analogous  to 
pus.  This  change  especially  affects  the  coagulated  solid  part. 
When  thus  fluidified  it  may  be  absorbed,  or  may  leave  behind 
a  partial  residuum,  of  a  cheesy,  fatty,  pappy  fluid,  containing 
granular,   cretaceous,   and  oily  molecules,  granule- cells,  and 
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crystals  of  cholesterine.  Variety  (a)  of  the  croupous  exuda- 
tion corresponds  to  variety  (3)  of  the  intra-vascular  fibrine, 
like  it  consisting  of  varying  proportions  of  felted  fibres,  punc- 
tiform  and  oily  matter,  and  various  granular  nuclei  and  cells. 
Variety  O)  corresponds  to  (4)  of  intra-vascular  fibrine.  It 
consists  of  a  shapeless  basis-substance,  containing  a  prepon- 
derance of  punctiforni  matter,  together  with  nuclei  and  cell- 
formations,  approaching  more  and  more  the  character  of  those 
of  pus.  It  is  non-adherent  to  the  surface,  and  quickly  be- 
comes diffluent.  To  these  two  varieties  belong  the  various 
exudations  of  croup,  those  in  many  cases  of  meningitis,  of 
pericarditis,  and  phlebitis.  Most  cases  of  pneumonia  give  rise 
to  exudations  of  this  kind,  especially  those  in  which  a  very 
abundant  yellow,  quickly- diffluent  material  is  deposited,  which 
causes  great  increase  in  the  size  of  the  lungs.*  The  corro- 
sive quality  of  the  diffluent  exudations  manifests  a  decided 
tendency  to  the  early  production  of  abscess  and  ulceration  ; 
it  is  probably  in  the  case  of  such  exudations  as  these  that  the 
comparatively  rare  occurrence  of  pulmonary  abscess  takes 
place.  Variety  (7)  of  the  croupous  exudation  Rokitansky 
distinguishes  as  the  aphthous,  or,  we  may  say,  the  diphthe- 
ritic. It  forms  a  yellow,  or  greenish-yellow,  mass,  dirty- 
gray,  and  opaque,  coagulating  on  surfaces  into  tenacious  mem- 
branes, and  thereupon  breaking  up,  and  occasioning  corrosive 
fusion  of  the  tissues.  The  affected  tissue  may  be  simply  cor- 
roded, or  fused  into  an  ill-looking,  stinking,  sanious  pulp,  or 
into  a  tenacious,  tinder-like,  dirty  scab.  Instances  of  this 
exudation  are  seen  especially  on  mucous  surfaces,  as  in  mu- 
guet,  diphtheritis,  some  forms  of  dysentery,  of  puerperal  me- 
tritis, in  the  ulcerations  of  typhus,  and  those  of  hospital  gan- 
grene. These  exudations  are,  for  the  most  part,  dependent 
upon  a  special  crasis  of  the  blood,  which  we  shall  afterwards 
notice.  Rokitansky  makes  a  third  variety  of  fibrinous  exuda- 
tion, viz.,  the  tuberculous,  but  we  shall  not  notice  it  in  this 
place,  as  we  doubt  the  propriety  of  classing  it  in  any  way 
together  with  the  foregoing.  There  is,  however,  one  form 
which  iibrinous  exudation  not  unfrequently  assumes,  which 
resembles  tubercle  a  good  deal,  and  might  be  confounded  with 
it.  In  this  it  constitutes  small,  firm  nodules,  which  consist 
of  a  fibroid  tissue,  and  do  not  undergo  any  of  those  changes 
which  tubercle  commonly  does.  They  lie  sometimes  in  great 
numbers  in  the  sub-pleural,  areolar  tissue,  and  are  often  sur- 
rounded with  black  pigment.  Rokitansky  also  describes  albu- 
?nmous  exudations,  as  distinct  from  the  fibrinous,  but  the  sepa- 
ration scarcely  seems  to  us  to  be  warranted.  They  appear  iden- 
tical with  the  lower  varieties  of  the  croupous  form,  but  modified, 

*  Dr.  Hodgkin  believes,  and  we  tbiuk  he  is  right,  that  this  condition  of 
gray  or  purulent  infiltratiou  is  not  preceded  by  a  stage  of  red  hepatization. 
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in  some  degree,  by  occurring  in  depressed  conditions  of  the 
system ;  as  where  the  blood  is  abnormally  venous,  from  dis- 
ease of  the  heart,  or  impoverished  by  effusions  that  have 
robbed  it  of  much  of  its  fibrine,  or  insufficiently  renewed,  in 
consequence  of  marasmus,  old  age,  &c.  The  stasis,  which 
gives  rise  to  these  exudations,  is  said  to  have  very  often  an 
asthenic,  hypostatic  character,  and  protracted  course.  We 
have  above  noticed  the  rather  rare  occurrence  of  serous  exuda- 
tions which  contain  no  fibrine.  Rokitansky  denominates  these 
alhumhio- serous,  or,  if  they  contain  fibrine,  Jibrino-serous,  re- 
serving the  term  "serous"  especially  for  those  which  contain 
little  or  no  animal  matter.  Of  these,  he  says  that  they  are 
thinly  fluid,  watery,  clear,  colourless,  or  pale  yellowish,  or 
even  yellowish-red,  and  of  saline  taste.*  They  may  result 
from  inflammation,  but  afford  no  proof  by  their  presence  of 
its  having  existed.  They  are,  of  course,  capable  of  no  organ- 
ization, but  seem  to  exert  a  deteriorating  influence  on  the 
tissues  where  they  are  effused,  "loosening  and  puffing  them 
up,  paralyzing  their  contractility,  and  manifesting,  after  long 
contact,  a  surprising  enfeebling  influence,  especially  upon 
muscular  fibres." 

We  proceed  next  to  the  examination  of  certain  processes, 
which  are  of  extremely  frequent  occurrence  in  inflammatory 
exudations,  or  which  impress  a  peculiar  character  on  them, 
even  in  their  nascent  state.  These  are  the  suppurative,  and 
that  which  gives  rise  to  the  granule  cell  and  other  forms  of 
celloid  corpuscles.  We  will  first  describe  the  products,  and 
afterwards  consider  the  mode  of  their  production  and  their 
import.  There  are  many  varieties  of  pus ;  but  that  which  is 
commonly  called  healthy  (laudable)  is  that  which  we  shall 
take  for  a  typical  description.  It  appears  to  the  naked  eye  as 
a  creamy,  thick,  opaque,  and  homogeneous  fluid ;  communi- 
cates an  unctuous  feeling  when  rubbed  between  the  fingers  ; 
is  of  a  yellow  or  whity-yellow  tint ;  sweetish,  or  insipid  ;  and, 
while  warm,  gives  off  a  peculiar,  mawkish  smell.  Its  specific 
gravity  is  1030 — 1033.  If  allowed  to  stand  some  time  in  a 
tall,  narrow  glass,  the  fluid  separates  into  a  thiukish  sediment, 
more  or  less  abundant,  and  a  supernatant  serum.  This  serum, 
according  to  Vogel  (whose  account  we  shall  use  freely)  is 
identical  with  the  serum  of  the  blood,  containing  much  albu- 
men, extractive  and  saline  matters,  and  fat.  The  re-action  is 
alkaline ;  but  it  readily  becomes  acid,  from  the  generation  of 
an  acid,  which  is  commonly  supposed  to  be  the  lactic.  In 
some  cases,  however,  according  to  Dr.  Walshe,  it  has  an  acid 

*  One  of  the  best  instances  of  the  pure  serous  exudation  (serosity  as  some 
caU  it)  is  the  fluid  whiith  distends  the  ventricles  of  the  brain  in  acute  hydro- 
cephalus—100  parts  have  been  found  to  contain  1  of  salt,  'i  of  animal  matter 
and  986  of  water. 
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reaction,  even  at  the  time  of  its  formation.  A  peculiar  sub- 
stance, called  pyin,  by  Giiterboch,  which  Simon  considers 
almost  identical  with  mucin,  is  said  by  Rokitansky  not  to  be 
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Corpuscles  from  a  pustule. 

(«)  Large  granulous  exudation  globules. 

(6)  Pus  corpuscles. 

(c)  Nucleated  fibres.  ,.,....         ^-        ,, 

id)  Pus  corpuscles,  their  nuclei  brought  into  view  by  acetic  aeicJ. 

(aO  Granular  exudation  globules,  their  nuclei  brought  .into  view  by  the 
action  of  water. 

one  of  the  constituents  of  normal  pus,  but  to  proceed  from 
croupous  fibrine,  in  a  state  of  diffluence  mingled  with  it.  The 
sediment  consists  almost  entirely  of  small  organized  corpuscles, 
the  well-known  pus  globules.  These  are  of  spherical  form, 
have  a  well-defined  contour,  formed  by  a  distinct  homogeneous 
envelope,  enclosing  a  mass  of  soft  granulous  substance,  and  a 
varying  number  of  nuclear  corpuscles.  These  are,  in  well- 
formed  pus  globules,  for  the  most  part  concealed  by  the  sur- 
rounding substance  ;  but  in  the  younger  cells,  even  of  healthy 
pus,  and  in  all  those  of  pus  of  an  inferior  kind,  they  are  easily 
perceptible,  even  without  the  aid  of  acetic  acid.  Occasionally 
a  single  nucleus  exists  ;  but  more  commonly  it  is  made  up  of 
two,  three,  fovir,  or  even  five  large  granules.  The  single  nuclei 
are  always  the  largest,  and  indicate,  as  we  conceive,  the  most 
perfect  kind  of  development.  The  more  numerous  the  nuclear 
corpuscles  are,  the  smaller  do  they  become,  so  that  the  opinion 
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seems  very  probable,  that  the  perfect  nucleus  is  formed  by  a 
coalescence  of  the  smaller  corpuscles  ;  and  that  the  bipartite, 
tripartite  condition,  &c.  is  an  indication  of  imperfect  develop- 
ment. The  nucleus  is  seated  on  the  envelope,  or  is  parietal, 
as  it  is  termed.  Its  diameter  is  about  ^^  in. ;  that  of  the 
entire  pus  globule  about  3^  in.  Single  (complete)  as  well  as 
composite  niiclei,  are  seen  floating  in  the  serum  of  pus  ;  but 
they  are  not  very  numerous.  AVe  have  also  observed,  as  well 
as  M.  Lebert,  small  homogeneous,  or  faintly  granular  glo- 
bules, about  gj^  in  diameter.  The  observer  just  mentioned 
describes  some  globules  which  often  occur,  mingled  with  those 
of  pus,  but  which  differ  from  them  in  several  particulars,  being 
smaller,  more  transparent,  and  non-nucleated.  These  he  terms 
"  pyoid."  There  is  generally  a  small  quantity  of  diffused  gra- 
nular matter  mingled  with  the  pus  globules.  This  is  more 
abundant,  according  to  our  observation,  in  pus  of  low  and  ill 
development.  It  is  not  to  be  confounded  with  the  so-called 
elementary  granules,  which  Rokitansky  describes  as  originally 
discrete,  and,  subsequently  grouping  together,  to  constitute 
the  nuclei.  Dr.  Walshe  says,  that  the  chemical  composition 
of  these  granules  is  not  always  identical ;  that  they  are  some- 
times soluble  in  ether,  and  sometimes  exhibit  the  reactions  of 
a  proteine  compound.  The  formation  of  the  pus  globule  does 
not  appear  to  take  place  in  one  uniform  manner.  The  nucleus 
is  generally  stated  to  be  first  formed  by  the  grouping  together 
of  granules,  which  appear  in  a  fluid  blastema.  Aromid  this 
there  may  be  first  formed  the  envelope,  closely  embracing  the 
composite  mass,  so  as  only  to  be  brought  into  view  by  the 
endosmotic  action  of  water,  or,  as  we  think  is  more  frequent, 
a  granulous  deposit  forms  round  the  nucleus,  and  afterwards 
becomes  limited  and  enclosed  by  a  cell  wall.  Lebert  describes 
the  pus  globules  as  being  formed  in  a  different  manner,  which 
Rokitansky  also  seems  to  admit,  and  which  we  think  actually, 
though  not  constantly,  occurs.  According  to  this  view,  mi- 
nute granular  globules,  forming  in  a  fluid  blastema,  grow  and 
enlarge,  granules  appear  in  their  interior,  and  gradually  assume 
the  appearance  of  the  composite  nuclei.  The  globule  is,  in 
fact,  from  the  first  a  miniature  of  the  fully  develoi^ed  one.  It 
is  formed,  in  the  French  phrase,  '•  de  toutes  pieces."  The  re- 
cognition of  this  diversity  in  a  formative  process,  is  surely  an 
important  step.  It  is  stated  by  Vogel  that  pus  may  be  formed 
from  a  solid  blastema  of  coagulated  fibrine.  "  The  pus  glo- 
bules," he  says,  "are  at  first  scantily  dispersed  through  the 
stroma.  Afterwards  they  become  more  abundant,  and  ulti- 
mately occupy  the  whole  space,  while  the  solid  fibrine  disap- 
pears." In  this  way,  he  states,  pus  is  formed  in  all  cases, 
where  suppuration  is  consequent  upon  induration,  as  in  the 
lung  after  hepatization,  in  solid  exudations  upon  serous  sur- 
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faces,  and  so  on.  In  Rokitansky's  opinion,  these  instances  oi 
suppuration  really  depend  on  the  original  combination  of  ele- 
ments of  pus  with  croupous  fibrine.  The  latter  breaks  up, 
and  becomes  a  diffluent  mass  ;  but  yields  nothing  in  the  way 
of  nutriment  to  the  pus  elements,  which  increase  and  develop 
themselves  solely  out  of  the  sero-albuminous  fluid,  mingled 
with  the  fibrine.  The  changes  taking  place  in  intra- vascular 
coagula,  which  we  have  before  described,  bear  upon  this  ques- 
tion, in  connection  with  which  we  would  also  refer  to  some 
excellent  remarks,  by  Dr.  Walshe,  in  his  article  on  Advent. 
Products.  (Cyclop.  Anat.  and  Phys.)  To  us  it  appears  that  it 
must  be  conceded,  that  elements  may  form  in  softening  fibrine, 
indistinguishable  from  those  of  pus ;  and,  indeed,  Kokitansky's 
own  description  of  croupous  fibrine  proves  that  such  are  pre- 
sent from  the  outset,  so  that  we  are  inclined  to  adopt  Vogel's 
opinion,  that  solid  effusions  may  undergo  actual  conversion 
into  pus,  just  as  we  know  they  may  into  fibroid  tissue.  The 
pus  globule  is  not  very  remarkably  affected  by  being  placed  in 
water.  It  becomes  somewhat  swollen  and  more  spherical,  but 
is  not  destroyed  and  burst  so  rapidly  as  the  blood  globule — 
the  nucleus  becomes  somewhat  more  apparent.  In  blood, 
urine,  mucus,  saliva,  it  is  unaltered.  Acetic  acid  renders  the 
granulous  contents  translucent,  and  brings  out  the  nucleus 
more  definitely.  It  renders  the  envelope  also  more  trans- 
parent, but  does  not  destroy  it.  Other  dilute  acids  have  a 
similar  eSect.  Caustic  and  carbonated  alkalies,  and  borax, 
convert  the  whole  corpuscle  into  a  viscid  mass,  leaving  only 
very  minute  dark  molecules,  whose  import  is  uncertain.  Pus, 
Dr.  AValshe  says,  possesses  a  remarkable  power  of  resisting 
decomposition.  At  the  end  of  months  some  corpuscles  may 
still  be  found  unchanged,  among  others  that  are  dissolved.  It 
even  retards  the  putrefaction  of  substances  which  are  placed 
in  it ;  but  at  the  same  time  seems  to  exert  upon  them  a  cor- 
rosive influence.  Pieces  of  flesh,  put  into  fresh  jdus,  gradually 
lost  weight,  and  were  at  last  dissolved,  without  any  evidence 
of  putrefaction  having  occurred.  Mr.  H.  Lee  has  recently 
shown,  that  pus  possesses  a  remarkable  power  of  accelerating 
the  coagulation  of  blood.  In  one  experiment  the  blood,  which 
had  pus  (healthy)  added  to  it,  coagulated  in  six  minutes  ; 
while  that  which  was  left  by  itself  required  twelve.  The  pus 
must,  of  course,  act  upon  the  fibrine  ;  but  of  the  nature  of  the 
change,  we  have  no  knowledge.  The  following  analysis,  by 
Dr.  Wright,  exhibits  the  main  features  of  the  chemical  consti- 
tution of  pus  very  well.  They  apply,  of  course,  to  pus  as  a 
whole,  not  to  the  scrum  only.  The  large  quantity  of  fat  in 
pus  is  remarkable,  as  well  as  the  amount  of  albumen — the 
latter  sometimes  exceeding  that  contained  in  the  liquor  san- 
guinis.    This  is  probably  to  be  explained  by  the  dissolution  of 
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some  of  the  red  globules,  and  the  blending  of  their  albuminous 
globuline  with  the  exudation  that  yields  the  pus. 

From  From  From 

a  vomica.  Psoas  abcess.         Mammary  abcess. 

Water 891'4      885-2        879'4 

Fatty  matter  17  51  aa-a                            oi-a 

Cholesterine  S'lJ   '*'*'       ^'^ 

Mucus 11-2      6'1 

Albumen    68'5      637        8S'6 

Lactates,      carbon-") 

ates,  sulphates,  and  (   q.-  ,,,.,                              a-a 

phosphates  of  soda,  I   " '      ^"*^       °" 

potash  and  lime.      J 

Iron  A  trace 

Loss  8-3     27       V6 


In  various  unhealthy  states  of  the  system  pus  is  formed, 
which  diifers  in  several  respects  from  that  which  we  have  now 
described.  Mucin,  the  peculiar  principle  of  mucus,  may  be 
more  or  less  abundantly  dissolved  in  the  serum,  which  may 
be  recognized  by  the  coagulation  produced  by  acetic  acid  and 
alum.  Small  fibrinous  flakes,  epithelial  particles,  cholesterine 
scales,  and  prisms  of  triple  phosphate  may  also  be  mingled 
with  it,  as  well  as  varying  quantities  of  free  oil'.  The  pus 
globules  are  in  such  cases  often  ill-shaped,  feebly  formed, 
conveying  the  idea  of  very  defective  formative  power ;  the 
quantity  of  granular  matter  mingled  with  them  is  much 
increased. 

One  variety  of  pus  has  been  called  ichor,  and  is  especially 
distinguished  by  the  paucity  of  its  corpuscles,  which,  indeed, 
Vogel  says,  are  absent  when  it  is  perfectly  pure.  Its  colour 
is  reddish,  or  brownish  red,  it  is  alkaline,  and  contains  a  con- 
siderable quantity  of  albumen.  Its  presence  indicates  an 
exceedingly  depressed  state  of  the  vital  formative  power. 
Certain  unhealthy  kinds  of  pus,  which  Rokitansky  comprises 
under  the  term  (Jauche)  sanies,  are  especially  distinguished 
by  their  corrosive  action  upon  the  tissues,  which  he  contrasts 
particularly  with  the  bland  quality  of  healthy  pus.  Their 
appearance  is  not  at  all  constantly  different  from  that  of  the 
normal  fluid,  but  they  are  apt  to  be  thinner,  more  tinged  by 
hsematine,  of  an  off'ensive,  or  ammoniacal  smell,  and  to  com- 
municate a  sensation  of  pricking  or  itching  to  the  finger  when 
applied  to  them.  Their  corpuscles  are  stunted,  and  their 
developments  are  variously  altered,  apparently  by  the  "  gtiaw- 
ing"  action  of  the  serum  in  which  they  float.  It  seems  to  us 
very  questionable,  whether  the  dissolving  action  which  pus  is 
said  to  exert  on  pieces  of  dead  flesh,  belongs  at  all  to  it  in  a 
healthy  and  fresh  state,  and  whether  it  does  not  really  depend 
on  the  generation  of  acids  within  itself,  in  consequence  of 
decomposition.  Purulent  effusions  may  degenerate  into  a 
semi-fluid  amorphous  mass,  the  corpuscles  breaking  up,  and 
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the  serum  undergoing  chemical  changes,  often  of  a  putrefac- 
tive kind.  They  may  also  undergo  fatty  degeneration,  cal- 
careous salts  being  liberated,  or  deposited  at  the  same  time. 
Either  of  these  two  changes  being  premised,  it  is  possible  that 
a  purulent  collection  may  be  absorbed,  but  it  is  only  too  pro- 
bable that  in  the  former  case  the  result  wiU  be  a  fatal  con- 
tamination of  the  blood  by  the  decomposing  matters  taken  up 
into  it.  Apparent  temporary  absorption  may  be  easily  pro- 
duced by  means  which,  creating  a  considerable  demand  for 
fluid,  withdraw  the  serum  from  the  pus  corpuscles  ;  but  as 
these  retain  their  vitality,  they  soon  attract  a  fresh  quantity 
of  blastema  from  the  blood,  and  the  abscess  remains  undi- 
minished. This  persistent  vitality  of  the  organized  corpuscles 
of  a  fluid  which  is  regarded  as  eflete  in  the  highest  degree, 
and  incapable  of  any  further  development,  is  certainly  re- 
markable ;  one  woiild  rather  have  expected  that  they  would 
have  disintegrated  rapidly.  Pus  may  be  confounded  with 
some  other  fluid,  and  the  distinction  is  sometimes  only  to  be 
made  out  by  careful  microscopical  examination.  What  we 
have  said  respecting  softened  fibrine,  will  show  that  a  fluid 
having  this  origin  may  approach  very  closely  to  the  purulent 
product  of  inflammation,  so  much  so,  that  it  may  be  doubted 
whether  it  be  not  in  part  identical  with  it.  It  has  happened 
several  times,  that  a  quantity  of  desquamated  epithelium,  the 
particles  being  partly  entire,  partly  broken  up,  has  been  mis- 
taken for  a  collection  of  pus.  Vogel  records  an  instance  of 
this  in  the  pelvis  of  the  kidney  of  a  person  \vho  died  with 
empyema.  The  pus-like  fluid  accumulated  in  the  urinary  pas- 
sages, was  deemed  convincing  proof  that  absorption  of  the 
thoracic  efl"usion  had  been  taking  place  with  subsequent  elimi- 
nation of  the  same  by  the  kidneys.  The  microscope,  how- 
ever, showed  that  the  whitish-yellow,  thick,  creamy  fluid 
which  had  been  considered  as  pus  by  all  who  saw  it,  consisted 
entirely  of  epithelial  debris.  We  shall  presently  describe 
mucus,  and  will  then  point  out  wherem  we  believe  it  to  differ 
from  pus.  A  caution  is  necessary  against  a  very  possible 
error  which  even  practised  observers  have  committed,  viz., 
that  of  mistaking  the  colourless  corpuscles  of  the  blood  for 
pus  globules.  The  two  bodies  are  very  much  alike,  but  the 
blood  corpuscle  is  somewhat  smaller,  generally  more  finely 
granular,  and  with  rather  less  definite  contour.  The  interior 
nuclei  of  both  are  identical. 

The  granule-cell,  exudation  globule,  or  glomerulus,  which 
was  first  described  by  Gluge,  and  called  by  him  the  compound 
inflammatory  globule,  is  very  frequently  present  in  exudation, 
and  is,  speaking  generally,  a  valuable  sign  of  the  existence  of 
the  inflammatory  process,  but  not  an  infallible  one.  The 
granule-ceU  is   usually   of    large    size,   from  ^ioo—m   inch. 
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mostly  spherical,  but  often  oblong,  or  of  irregular  shape. 
By  transmitted  light  they  appear  dark,  on  account  of  their 
opacity;  by  direct,  of  a  dead  white.     Their  structure  will  be 


Fig.  a 


Glomeruli  and  granulous  cells. 

(1)  From  ovarian  cyst. 

(2)  From  cancer  of  breast. 

(3)  Prom  inflamed  lung. 

(41  Prom  inflamed  pia  mater. 
(5)  From  a  case  of  tuberculous  meningitis. 
The  opaque  cells  are  the  glomeruli,  the  more  simply  granulous  are  the 
granular  cells. 

best  understood  from  the  account  of  their  development.  Our 
own  observation  exactly  accords  with  that  of  Vogel,  who 
states  that  there  are  first  formed  iii  the  blastema  nucleated 
granular  cells,  which  gradually  fill  themselves  with  the  pe- 
culiar opaque  glistening  granules  characteristic  of  these  cor- 
puscles, until  at  last  the  nucleus  is  entirely  obscured,  and  the 
originally  smooth-cell  membrane  becomes  rugged,  the  granular 
cell  appearing  as  an  agglomeration  of  granules.  Subsequently 
the  cell- wall  vanishes,  the  granules  separate  from  each  other, 
probably  on  account  of  the  dissolution  of  the  uniting  sub- 
stance, and  the  corpuscle  breaks  up  into  a  loose  heap  of  oily- 
looking  granules.  Vogel  says  that  caustic  potash  and  ether 
sometimes,  but  not  always,  dissolve  these  granules ;  Roki- 
tansky  regards  them  as  of  fatty  nature,  and  considers  the  pro- 
cess of  granule-cell  formation  as  one  of  fatty  degeneration  of 
pre-existing  cells.  He  says  that  granule  cells  do  not  form 
in  blastemata  devoid  of  cells,  and  that  any  cell  may  undergo 
this  transformation,  a  cancer-cell,  a  pus-cell,  as  well  as  the 
cells  that  form  in  exudations.  There  is  no  doubt  that  blas- 
temal  exudations,  devoid  of  cells,  often  break  up  into  collec- 
tions of  the  fatty-looking  granules,  and  that  they  may  assume 
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this  form  from  a  very  early  period ;  as,  for  instance,  in  the 
coating  of  the  vessels  in  the  gray  matter  in  meningitis.  Cor- 
puscles also,  quite  indistingushable  from  granule-cells,  occur 
in  lungs  that  bear  no  trace  of  having  ever  been  inflamed,  and 
this  in  considerable  numbers.  We  do  not  think,  therefore,  that 
Rokitansky's  view  of  the  nature  of  the  process  is  quite  correct, 
but  are  inclined  to  believe  that,  generally,  where  blastemal 
exudation  has  been  poured  out  in  greater  quantity  than  is 
necessary  for  the  nutrition  of  the  tissue,  it  may  undergo  such 
a  change,  as  that  its  oU,  in  combination  with  a  part  of  its 
albumen,  separates  in  the  form  of  glistening  granules,  while 
the  remainder  undergoes  absorption,  or  is  otherwise  consumed. 
The  granules  appear  to  be  attracted  towards  the  interior  of 
existing  cells  ;  we  have  distinctly  seen  them  coating  the  out- 
side of  a  cell.  One  of  the  causes  of  the  different  size  of  the 
granule-cell  depends  on  the  circumstance,  that  cells  of  very 
different  magnitude,  and  cells  in  very  different  stages  of 
growth,  may  be  the  seat  of  their  deposition.  Between  the 
suppurating  process  and  that  which  forms  granule-cells,  a 
wide  separation  exists  ;  the  former,  as  we  have  seen,  gives 
rise  to  a  fluid  essentially  eff"ete,  rarely,  with  difficulty,  or  with 
peril,  capable  of  being  absorbed  ;  the  latter  involves  no  such 
deteriorating  alteration  of  the  blastema ;  its  occurrence,  on 
the  contrary,  is  eminently  favourable  to  reabsorption  of  an  ex- 
uded mass.  It  is  to  be  remarked,  in  conclusion,  that  a  very 
abundant  cell-growth  commonly  takes  place  in  exudations, 
many  particles  of  which  are  correctly  denominated  granular 
cells.  These  are  not  to  be  mistaken  in  descriptions  for  the 
granule-cells,  into  which  they  often  undergo  metamorphosis. 
The  similarity  of  the  name  is  unfortunate,  but  the  subjomed 
sketch  wiU  make  the  distinction  between  the  two  very  ap- 
parent. 

The  last  inflammatory  product  which  we  have  to  notice  is 
mucus.  Speaking  correctly,  it  is  only  unhealthy  mucus 
which  comes  under  this  head ;  for  it  is  perfectly  clear,  that 
several  internal  membranes  secrete  a  mucous  fluid.  The  dis- 
tinction between  this  and  the  morbid  product  is  tolerably  pre- 
cise, and  easy  to  be  ascertained.  The  former  is  a  tenacious, 
clear  fluid,  containing  only  some  admixture  of  the  epithelium 
of  the  membrane  producing  it,  and  having  no  special  corpus- 
cles of  its  own.  The  latter  is  loaded  with  corpuscles,  iden- 
tical with  those  of  pus,  together  with  a  varying  quantity  of 
epithelial  debris.  Between  such  mucus  and  pus  it  is  evident 
that  a  close  analogy  subsists.  Mucus  may  be  distinguished, 
like  pus,  into  a  fluid,  the  liquor  muci,  and  corpuscles.  The 
liquor  muci,  as  we  find  it  in  the  secretion  of  a  membrane 
which  has  been  subjected  to  moderate  irritation,  is  a  transpa- 
rent, tenacious,  more  or  less  stringy  fluid,  of  alkaline  reaction, 
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and  more  or  less  saline  taste.  The  addition  of  acetic  acid,  or 
any  weak  acid,  produces  a  kind  of  coagulation,  and  the  form- 
ation of  a  granular  precipitate,  which  Simon  states  is  the 
mucine,  the  principal  constituent  of  the  fluid.  This  is  held  in 
solution  by  means  of  an  alkali,  and  consequently  falls  on  the 
latter  being  taken  up  by  an  acid.  Not  much  is  known  of  this 
substance,  except  that  it  is  a  proteine  compoiind.  Albumen 
or  fibrine,  treated  with  liquor  potassse,  forms  a  transparent, 
viscous  mass,  having  much  resemblance  to  its  solution.  The 
proper  corpuscles  of  morbid  mucus  are,  as  we  are  fully  per- 
suaded, and  as  the  best  observers  state,  quite  identical  with 
those  of  pus.  They  are  usually  mingled  with  epithelial  par- 
ticles, in  very  various  stages  of  their  formation,  from  a  simple 
nucleus  up  to  a  complete  cell.  It  is  only  in  cases  of  pro- 
longed and  rather  intense  inflammation  that  traces  of  epithe- 
lium are  wanting,  and  the  so-called  mucous  corpuscles  are 
crowded  together,  and  seem  to  load  the  fluid.     In  mucus  ex- 
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Separate  corpuscles,  and  two  blood  globules. 

pectorated  by  persons  of  very  depressed  powers,  the  corpuscles 
may  be  seen  feebly  formed,  like  those  of  pus  secreted  under 
similar  circumstances  ;  the  granular  contents  of  the  cell  are 
deficient,  and  allow  the  composite  nuclei  to  be  distinctly  seen. 
It  is  often  very  observable  liow  the  tenacious  fluid,  in  which 
the  corpuscles  are  entangled,  in  consequence  of  being  dragged 
in  one  direction,  produces  an  alteration  of  their  shape ;  they 
thus  become  oval,  or  even  staff"-shaped.  Granulous  and  oily 
matter  is  commonly  difiused  through  the  liquor  muci,  just  as 
it  is  tlii'ough  that  of  pus.  It  is  manifest  from  what  has  been 
stated,  that  the  difference  between  mucus  and  pus  consists 
essentially  in  the  different  nature  of  the  fluids,  not  in  that  of 
their  corpuscles.  Both  are  exudations  ;  but  the  one  is  poured 
out  directly  from  the  blood-vessels,  as  an  albumino-fibrinous 
blastema,  in  which  special  corpuscles  (the  idus-ccUs)  are 
formed ;  the  other  transudes  not  only  through  the  capillary 
walls,  but  through  the  basement-membrane  of  the   mucous 
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surface,  witli  more  or  less  of  attached  epithelium,  and  in.  so 
doing  experiences  a  pecviliar  modihcation,  which  remains 
impressed  upon  it,  while  the  corpuscles  mingled  with  it  are 
either  the  natural  cell-growth  of  the  surface,  or  such  as  form 
naturally  in  blastemata,  that  are  destined  to  become  effete. 
Mucus,  it  is  e'ddent,  is  effete,  like  p\is.  It  is  hardly  possible 
that  any  part  of  it  should  be  absorbed  again.  A  constant  flow 
of  it  becomes,  therefore,  a  serious  drain  upon  the  system,  en- 
tailing a  loss  of  so  much  proteine  matter.  The  old  question, 
as  to  the  means  of  distinguishing  between  pus  and  mucus,  is 
manifestly  of  little  moment,  and  has,  in  general,  no  interest 
for  the  practical  physician.  It  is  sufficient  to  state,  that  the 
liquor  puris  is  albuminoiis,  the  liquor  muci  not  so ;  that  pus 
will  mix  with  water,  and  mucus  will  not ;  that  pus  is  dis- 
solved, in  some  measure,  by  acetic  acid,  while  mucus  is  coag- 
ulated ;  and  that  mucus  generally  contains  traces  of  epithe- 
lium, while  pus  does  not.  It  may,  however,  be  observed,  that 
if  a  fluid,  secreted  under  inflammatory  irritation,  should  lose 
the  characteristic  tenacity  of  the  liquor  muci,  and  come  to 
contain  albumen,  there  would  be  considerable  reason  to  fear 
that  the  texture  of  the  mucous  membrane  had  become  ulcer- 
ated, and  that  the  albiinunous  exudation,  no  longer  modified 
to  mucus,  was  being  poured  out  from  exposed  vessels.  Any 
admixture  of  blood  with  the  secretion  would  render  this  stiil 
more  probable. 

Having  considered  the  effusions  of  inflammation,  we  come 
next  to  examine  the  various  changes  that  may  take  place  in  a 
part  inflamed.  We  enumerate  these  as — (1)  Enlargement; 
(2)  Atrophy;  (3)  Ulceration;  (4)  Gangrene.  The  term  "en- 
largement" is  preferable  to  that  of  "hypertrophy,"  which  is 
sometimes  employed,  because  it  conveys  no  such  erroneous 
idea  as  that  the  part  is  truly  increased  in  size  by  addition  of 
more  of  its  own  proper  substance,  an  occurrence  which  most 
rarely,  if  ever,  is  the  result  of  any  form  of  inflammation.  The 
enlargement  depends  entirely  on  the  infiltration  of  the  tissue 
with  some  form  of  exudation-matter,  which  subsequently 
undergoes  metamorphoses  such  as  we  have  described,  and  is 
more  or  less  completely  absorbed.  It  often  happens,  how- 
ever, that  a  part  remains  behind,  and  is  converted  into  a  low 
form  of  fibroid  tissue,  or  a  semi-solid  blastema,  imbedding 
m.ultitudes  of  nuclear  particles.  This  constitutes  induration- 
matter,  which  resembles  very  much  that  which  forms  cica- 
trices ;  like  which  its  tendency  is  to  contract  and  shrink,  thus 
compressing  and  obliterating  the  vessels  of  the  part,  and  in 
this  way,  as  well  as  by  its  pressure,  inducing  the  atrophy  of 
the  tissues  among  which  it  is  deposited.  A  good  instance  of 
primary  enlargement  and  subsequent  atrophy,  resulting  from 
inflammation,  is  afforded  by  some  cases  of  cirrhosis  of  the 
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liver.  Rokitansky  describes  atrophy,  the  result  of  inflamma- 
tion, as  depending  upon  the  mechanical  injury  done  to  the 
tissues  in  the  seat  of  inflammation  by  the  exudation,  as  ■well 
as  upon  their  being  deprived  by  it  of  their  proper  amount  of 
nutrition.  Being  thus  rendered  unfit  for  the  discharge  of  their 
function,  they  fall  to  pieces,  and  are  absorbed,  together  with 
the  exudation.  "  This  occurs  with  especial  frequency  in  deli- 
cate, lacerable  tissues,  when  large  quantities  of  exudation  have 
been  efi'used,  and  such  as  are  solid  and  capable  only  of  slow 
reabsorption.  Tlius,  in  the  inflammatory  foci  the  substance 
of  the  bram,  of  the  muscles,  of  the  kidneys,  &c.,  becomes  lost, 
while  there  remains  in  its  place  one  or  more  gaps,  limited  by 
cicatrix- tissue,  which,  if  such  gaps  are  small  and  numeroiis, 
causes  a  spongy,  rarefied  condition  of  the  tissue." 

Ulceration  implies  that  condition  of  a  part  in  which  more  or 
less  of  its  proper  substance  has  become  eroded,  and  has  dis- 
appeared, in  consequence  of  unhealthy  action,  so  that  a  cavity 
remains.  This  condition  does  not  most  commonly  exist  alone, 
but  together  with  a  greater  or  less  amoxmt  of  exudative  and 
organizing  processes.  These  are  so  far  from  being  essential  to 
it,  that  they  constitute,  in  fact,  the  means  by  which  its  ravages 
are  repaired  ;  the  formation  of  granulations,  and  the  efl"iisions 
of  pus,  are  the  characters,  not  of  an  extending,  but  of  a  heal- 
ing ulcer.  Instances  of  pure  and  simple  ulceration  are  to  be 
seen  in  the  cornea,  and  in  some  ulcers  of  the  walls  of  the 
stomach  ;  they  penetrate  the  tissue  more  or  less  deeply,  so  as 
sometimes  to  perforate  it,  without  any  surrounding  thickening 
from  the  deposition  of  lymph.  When  the  erosion  of  the  tissue 
goes  on  rapidly  and  extensively,  forming  a  sore,  with  very 
irregular  surfaces  and  margins,  and  presenting  no  trace  of 
reparative  action,  the  ulceration  is  said  to  be  phagedenic. 
Many  other  varieties  of  ulcers  are  mentioned,  but  they  all  have 
reference  to  the  amount  and  character  of  the  exudative  and 
reparative  processes  taking  place ;  and  though  they  aff"ord 
excellent  indications  of  the  condition  of  the  general  system, 
which  are  Avell  worth  studying,  they  are  not  to  be  regarded  as 
containing  anything  special  in  the  nature  of  the  ulceration 
itself.  Rokitansky  considers  that  the  main  ciixumstance  de- 
termining ulceration,  is  the  corrosive  quality  of  the  exudation, 
the  ichor.  We  agree  Avith  Mr.  Paget  in  doubting  the  correct- 
ness of  this  as  a  general  statement ;  it  is  much  more  probable 
that,  in  consequence  of  altered  and  defective  nutrition,  the 
tissue  gradually  deliquesces  (so  to  speak)  into  a  fluid,  return- 
ing thus,  though  spoiled  and  efiete,  to  the  form  of  the  healthy 
blastema,  from  which  it  originated.  It  is  matter  of  some  dis- 
pute whether  the  tissue,  as  it  decays  and  is  destroyed,  is 
removed  by  absorption,  or  is  cast  ofl"  "from  the  broken  surface. 
Mr.  Paget  inclines  to  the  opinion  that  it  is  ejected,  resting 
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upon  the  analogy  of  excreting  surfaces,  on  the  discovery  of 
fragments  of  bone  and  phosphate  of  lime  in  ulcers  of  osseous 
structures,  and  on  direct  observation  of  the  commencement  of 
ulcers.  We  are  also  inclined  to  think  that  the  process  of 
removal  is  rather  by  ejection  than  by  absorption,  especially  in 
the  case  of  open  ulcers,  yet  so  that  some  amount  of  absorption 
also  takes  place,  varying  in  degree  in  different  cases,  and  pro- 
bably even  predominating  in  those  where  there  is  no  external 
outlet.  The  formation  of  ulcerations  on  the  surface  of  the 
cervix  uteri,  has  appeared  to  us  to  take  place  in  the  foUowmg 
way,  much  as  it  is  described  by  Dr.  Baly  on  the  intestinal 
surface  : — As  the  first  step,  in  the  situation  of  a  spot  of  hyper- 
semia,  a  minute  vesicle  is  formed,  the  epithelial  layer  being 
lifted  up  by  effused  fluid,  while  the  tissue  beneath  is  softened, 
loosened  up,  and  appears  less  dense  than  natural.  Afterwards 
the  covering  of  the  vesicle  is  detached,  the  fluid  escapes,  and 
the  tissue  beneath  appears  still  more  lax  and  spongy,  and  has 
evidently  undergone  loss  of  substance.  The  hypereemia  per- 
sists. In  this  case  we  feel  little  doubt  that  the  deliquescing 
tissue  is  partly  throwii  ofi"  in  the  fluid'  which  escapes  from  the 
vesicle,  partly  absorbed  by  the  blood-vessels. 

It  seems  desirable  to  indicate  the  difference  which  exists 
between  ulceration  and  absorption.  In  both  there  may  be 
considerable  loss  of  substance  at  some  one  or  more  points  of 
the  part  afi'ected,  but  m  ulceration  there  is  always  an  un- 
healthy state  of  the  nutrition  of  the  tissue,  there  is  disease  of 
it ;  in  absorption  this  is  not  the  case  :  the  part  may  be  dimi- 
nished, but  cannot  be  said  to  be  diseased.  Contrast  a  bone, 
carious  and  ulcerated  from  inflammation,  with  one  which  has 
undergone  absorption,  m  consequence  of  the  pressure  of  an 
aneurism. 

The  last  residt  of  inflammation  which  we  have  to  mention 
is  Gangrene,  or  Mortification.  This,  indeed,  is  not  a  very 
common  termination,  nor  is  it  at  all  peculiar  to  the  inflam- 
matory process.  It  more  really  belongs  to  a  deficient  con- 
dition of  vital  power  induced  by  various  causes,  Avhich  may 
of  itself  be  the  cause  of  the  death  of  some  part,  or  render  it  so 
feeble  that  it  perishes  under  injurious  mfluences  which  would 
otherwise  have  had  no  such  efiect.  Gangrene  may  ensue 
from  the  followmg  causes  :  (1)  from  an  absolute  and  pro- 
longed stagnation  of  the  blood  ;  (2)  from  a  defective  supply  of 
blood;  (3)  from  a  general  taint  or  unhealthy  crasis  of  the  mass 
of  the  blood ;  (4)  from  a  local  injury.  The  absolute  stagnation  of 
the  blood  in  the  first  case  may  be  the  result  of  violent  inflam- 
mation, especially  of  an  asthenic  kind,  and  occru-ring  in  debi- 
litated systems  and  organs  ;  or  it  may  be  brought  about 
mechanically,  as  when  a  portion  of  intestine  is  strangulated. 
Rokitansky  says,  that  in  this  case  the  blood  stagnant  in  the 
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vessels  first  undergoes  gangrenous  decomposition,  and  that 
exuding  thi-ough  their  walls  in  the  state  of  gangrenous  ichor, 
it  sets  up  the  same  decomposing  change  in  the  surroundmg  tis- 
sues, which  break  up  into  a  dark-coloured  pulp,  of  as  little 
consistence  as   tinder ;    diffluent,    and   excessively   stinking. 
In  the  second  case,  besides  various  kinds  of  obstruction  of  the 
arteries  from  external  pressure,  theu-  channels  may  be  blocked 
up  by   extensive  fibrinous  coagula,  either  forming   sponta- 
neously,  or  in  consequence  of  disease   of  the  coats    of  the 
vessels.     Gangrene  occurring  in  aged  persons,  without   any 
apparent   cause,    that  from  the   use  of  diseased  grain,  and 
hospital  gangrene,  are  instances  in  which  the  morbid  action  is 
dependent  on  a  general  taint  of  the  blood,  or  decay  of  the 
whole  system.     Sir.  Simon  suggests  that  the  mode  in  which 
ergot  of  rye  produces  its  fatal  effect,  may  be  by  causing  such 
contraction  of  the  blood-vessels  as  prevents  the  flow  of  blood 
into  the  more  distant  parts,  which  consequently  fall  into  the 
condition  of  dry  gangrene.      Spontaneous  gangrene  in   old 
persons,  or  others,  in  which  after  death  no  obstruction  of  the 
blood-vessels    is  foimd,  can  only  depend  on  an  actual  and 
premature  loss  of  vitality  in  the  part  affected,  the  tissues  of 
which  are  no  longer  able  to  carry  on  the   actions  of  vital 
chemistry,  and  yield  to  those  of  inorganic,  i.  e.  decompose, 
before  the  death  of  the  system  has  actually  occurred.     In 
gangrene,  from  local   violence,  or   from  frost-bite,   &c.,  the 
vitality  of  the  tissues  of  the  part  is  destroyed   by  the   in- 
jury done  to  them.     The  general  characteristic  of  gangrene 
in  all  these  cases  is  the  failure  of  vital   action ;  decay  and 
death  in  the  tissues,  intense  inflammation,  absence  of  blood- 
supply,  a  poison  circulating  in  its  cm-rent,  senile  decrepitude, 
afearful  laceration,  may  all  have  the  effect  of  dissolving  the 
vital  affinities  which  hold  together  the  elements  composing 
the  complex  substances  of  our  organism,  and  allowing  them  to 
fall  back,  as  they  naturally  do,  into  the  simpler  compounds 
of  inorganic  chemistry.     The  distinctions  of  ch-y  and  moist 
gangrene,   of  black   and  white,    of  inflammatory  and    cold, 
have  reference  very  much  to  the  state  of  the  affected  part, 
with  regard  to  the  supply  of  blood.     If  the  gangrene  have  its 
origin  in  inflammation,  there  will  be  a  considerable  quantity 
of  fluid  ichor  effused,  and  the  colour  of  the  part  will  be  of  a 
deep  red,  or  almost  black.     On  the  contrary,  if  the  gangrene 
depend  on  deprivation  of  the  supply  of  blood,  the  part  will  be 
more  dry,  and  of  a  pale  colour.     Sometimes,  especially  from 
the  effect  of  ergot  of  rye,  a  limb  dries  and  shrinks  up,  becomes 
mummified,   as  it  is  said,  with  little  change  in  colour.      A 
black  colour  is,  however,  often  observed  in  parts  affected  by 
gangrena  senilis ;  this,  no  doubt,  depends  on  alteration  of  the 
blood  in  the  vessels,  though  there  is  often  no  hypersemia. 
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Soft  tissues  are  more  liable  to  mortify  than  such  as  are  of  a 
firmer  consistence,  bones,  elastic  and  fibrous  tissues  resist  longer 
than  muscles  and  mucous  membranes  ;  the  large  vessels  and 
nerves  are  sometimes  seen  completely  exposed  by  the  ravages 
of  hospital  gangrene,  all  the  tissues  being  removed  from  around 
them. 

The  constitutional  disturbance  which  often  supervenes  on 
gangrene  is  easUy  to  be  accounted  for  by  the  absorption  of 
decomposing  matters  into  the  blood,  which  act  as  a  virus  upon 
it,  and  render  it  imfit  to  maintain  healthy  action. 


Proceeding  to  consider  various  diseased  states  of  the  blood, 
we  come  next  to  one,  in  which  a  product  of  inflammation, 
viz.,  pus,  is  believed  in  some  way  to  be  mingled  with  the 
blood,  and  by  poisoning  it,  to  produce  both  general  fatal  de- 
pression of  the  powers  of  life,  and  local  purulent  accumula- 
tions, the  so-called  secondary  dejmts,  in  various  important 
organs.  The  phenomena  observed  in  pysemia  are  somewhat 
as  follows  : — A  man  has  received  an  injury,  or  undergone  some 
surgical  operation,  it  may  be  an  amputation,  or  that  for  fistula 
in  ano  ;  for  a  time  all  proceeds  well,  but  soon  shiverings  come 
on,  with  adjniamic  fever  and  oppression,  he  emaciates,  pain 
or  disorder  shows  itself  in  some  internal  viscus,  and  in  a  few 
days  he  dies  in  a  state  of  stupor,  or  delmum.  On  opening 
the  body,  the  blood  is  fomad  less  coagulated  than  is  natiu-al ; 
there  are  abscesses  more  or  less  numerous  commonly  in  the 
liver  and  lungs,  and  often  m  other  parts  ;  there  is  frequently 
purulent  effusion  in  the  caA-ities  of  the  joints,  and  sanguineous 
or  purulent  effusion  in  the  serous  cavities  also.  The  question 
to  determine  is,  how  these  morbid  changes  are  brought  about. 
From  the  almost  invariable  occurrence  of  such  phenomena  in 
persons  who  were  the  subject  of  suppuration,  or  in  whom  it 
was  reasonable  to  believe  that  pus  might  be  formed  in  the 
seat  of  some  injury,  it  was  natural  to  conclude,  that  the  pus 
making  its  way  into  the  blood  was  the  cause  of  the  mischief. 
This  was  confirmed  by  Cruvedhier's  experiments  of  injecting 
mercury  into  a  vein,  after  which  there  was  found  in  the  centre 
of  each  of  the  small  abscesses  a  globule  of  the  metal  which 
thus  seemed  to  have  been  carried  in  the  circulation  to  the 
part  where  It  was  deposited,  and  where  it  excited  inflamma- 
tion passing  into  suppuration  about  itself.  The  pus  globule 
was  supposed  to  act  in  the  same  way  as  the  globiile  of  mer- 
cury ;  being  too  large  to  traverse  the  capillary  channels  it  was 
arrested  there ;  and  similar  obstructions  taking  place  in 
other  points  of  the  same  organ  a  number  of  separate  inflam- 
mations, which  soon  suppurated,  and  formed  the  so-called 
multiple  abscesses,  were  thus  established.     Another  confirma- 
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tory  fact  of  the  same  view  was  observed  in  these  experiments, 
viz.,  that  the  mercury  was  arrested  almost  entu-ely  in  the  first 
set  of  capillaries  at  which  it  arrived  ;  if  it  was  injected  into 
tributaries  of  the  portal  vein,  the  abscesses  were  found  in  the 
liver,  if  into  veins  of  the  general  system,  the  abscesses  were 
in  the  lungs.  Pyaemia  follows  the  same  law,  however,  less 
closely  ;  it  is  very  common  to  find  numerous  abscesses  in  the 
liver  when  pus  can  only  have  been  conveyed  from  the  veins 
of  the  general  system  :  on  the  other  hand,  that  which  is  car- 
ried by  the  portal  vein  to  the  liver  often  seems  to  be  entirely 
arrested  there.  There  is  no  doubt  that  it  is  the  presence  of 
puriform  matter  in  the  blood  which  gives  rise  to  the  pheno- 
mena we  are  considering,  but  it  is  not  yet  fully  ascertained 
whether  perfectly-formed  pus  circulates  hi  the  blood,  or  only 
a  pyogenic  fluid,  nor  how  either  of  these  is  introduced  within 
the  vessels.  Before  we  enter  further  on  these  points,  we  will 
describe  more  particularly  the  formation  of  the  multiple  ab- 
scesses. M.  Lebert,  whose  observations  accord  very  closely 
with  our  o^vn,  notices  particularly  that  the  parts  which  are 
the  seat  of  purulent  effusion  are  truly  inflamed ;  parenchy- 
mata,  synovial,  or  serous  membranes,  if  examined  at  all  at  an 
early  period  are  found  in  a  marked  state  of  inflammatory 
hypergemia.  This  proves  that  the  term  secondary  depots, 
sometimes  used,  is  incorrect ;  the  pus  is  actually  generated, 
not  only  deposited  in  the  part.  The  stages  of  the  forming 
abscess  are  as  follows  : — "  (1).  A  local  and  circumscribed 
capillary  injection,  showing  little  vessels  dilated  and  gorged 
with  a  dark  red  blood,  more  or  less  coagulated,  in  which  are 
seen  few  globules,  and  very  uniform  plasma,  but  never  pus 
corpuscles.  (2).  In  this  centre  of  the  vascularization  a  yellow 
point  begins  to  be  seen,  which  is  nothing  more  than  a  drop 
of  pus."  The  microscope  shows  in  it  some  well-marked  pus 
globules,  generally  without  nuclei,  and  especially  many 
granules,  all  floating  in  a  pyoblastic  serum,  (3).  The  vascu- 
larity declines,  the  purulent  collection  increases,  infiltrating 
the  tissue,  the  elements  of  which  are  not  destroyed.  (4).  The 
secretion  of  pus  continues,  and  the  purulent  inflammation  is 
transformed  into  an  abscess,  bounded  by  a  margin  of  red 
injection,  and  having  its  interior,  in  the  case  of  the  larger 
ones,  lined  by  a  soft  pyogenic  membrane.  The  larger  ab- 
scesses have  commonly  a  very  irregular  form,  which  results 
from  the  fusion  of  several  smaller  ones  together,  as  they  go  on 
increasing  in  size.  As  showing  the  truly  inflammatory 
character  of  the  pus-secreting  process,  we  may  mention  that 
we  have  found  the  texture  of  the  cartilage  of  the  knee-joint 
altered  just  as  it  is  in  common  arthritis  with  ulceration  after 
death  from  pyaemia  of  only  a  few  days'  duration.  The  car- 
tilage in  the  case  referred  to  was  ulcerated,  and  the  joint  con- 


134  pYjEmia. 

tained  pus.     M.  Lebert  has  made  several  careful  observations, 
-with  a  view  to  discover  whether  the  pus-globules  are  actually 
present  in  the  blood  of  the  pya;mie,  the  result  of  these  seems  to 
be,  that  they  cannot  certainly  be  detected  ;  even  iii  the  blood 
of  animals  that  died  from  the  effects  of  pus  injected  into  their 
veins,  the  globules  of  pus  could  only  once  be  discovered  ;  and 
it  seems  incontestable,  that  in  the  great  majority  of  cases  they 
are  rapidly  destroyed  after  having   entered  the  cuxulation. 
This  throws  considerable  doubt  on  the  view  above  noticed, 
that  the  pus  globules  become  arrested  in  the  capillaries,  in 
consequence  of  their  size,  and  thus  establish  numerous  foci 
of  inflammation,     Rokitansky  also  expresses  his  opinion  very 
strongly  against  it.     He  considers  that  pyaemia   occui's  not 
uncommoiily  as  a  primitive  affection  ;  that  is  to  say,  that  pus 
is  actually  formed  by  and  in  the  blood  itself,  in  consequence 
of  certam  changes  in  the  fibrme,  such  as  occur  in  the  croupous 
crasis,  which  we  shall  afterwards  notice.     This  supposition 
would  account  for  cases  occasionally  met  with,  in  which  there 
are  multiple  abscesses,  yet  no  soiirce   of  purulent  infection 
can  be  discovered.     The  more  common  case  of  consecutive 
pyeemia,  he  states,  may  originate  in  either  of  the  three  fol- 
lowing ways,     (a.)  By  the  absorption  of  the  serum  of  pus, 
either  into  the  lymphatics,  or  into  the  blood-vessels  directly, 
(b.)  By  the  reception  of  pus  into  blood-vessels  which  have 
been  in  any  way  opened,  especially  into  those  which  traverse 
solid  formations  in  which  the  mouths  of  the  vessels  are  likely 
to  be  held  open,     (c.)  Particularly  by  the  flowing  off  towards 
the  veins  of  pus,  which  has  been  produced  in  a  local  process 
(capillary  phlebitis)  within  the  vessels.    We  think  it  important 
to  recognize  the  possibility  of  pyaemia  taking  place  from  ab- 
sorption of  serum  alone,  because  it  is  clear  that  this  may 
easUy   take  place  wherever  capillary  vessels  are  in  contact 
with  puriform  exudation.     The  reason  why  it  does  not  more 
often  occur  is,  we  conceive,  that  in  a  tolerably  healthy  state 
the  flmd  absorbed  from  the  pus  is  not  adequate  to  contami- 
nate the  mass  of  the  blood ;    it  undergoes  certain  chemical 
changes,  and  is  soon  eliminated  as  effete  matter.     But  in  a 
depressed  state  of  the  vital  powers,  the  blood  cannot  resist 
and  thi-ow  off  the  contaminating  matter,    and    a  pyogenic 
diathesis  is  established.     This  opinion  seems  to  be  confirmed 
by  the  experiments  which  have  been  performed  upon  animals. 
Lebert  found  that  rabbits  which  had  serum  of  pus  injected  into 
their  veins,  did  not  survive  much  longer  than  those  in  wliich 
pus  was  injected  entire,  but  that  dogs   showed   no  serious 
morbid  symptom  after  the  injection  of  serum.     In  the  expe- 
riment performed  by   Mr.  H.   Lee,  we   find  that  dogs  and 
asses  recovered  from  the  effects  of  the  injection  of  pus,  or  at 
least  were  recovermg  when  the  injection  was  repeated.     All 
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ihis  shows  that  the  weaker  the  system,  the  less  it  is  able  to 
•esist  the  poisonous  effects  of  pus,  or  its  constituent  parts  ; 
and  should  lead  us  to  guard,  as  far  as  possible,  against  the  su- 
pervention of  pyaemia  after  operations  on  debilitated  patients. 
The  third  mode  by  which  pus  comes  to  be  mingled  with  the 
blood  is  undoubtedly  the  most  common,  and  is  believed  by 
Lebert  to  be  abnost  the  sole  one.  He  remarks  that,  in  the 
great  majority  of  cases,  some  trace  of  inflammation  of  the 
veins  may  be  discovered,  aud  supposes  that  where  they  can- 
not, the  veins  affected  are  so  small,  or  so  obscured,  that  the 
source  of  the  disease  is  overlooked.  We  believe  that  in  such 
cases  pyaemia  originates  in  either  of  the  two  other  modes. 
The  injection  of  pus  into  the  living  blood  tends,  as  Lebert 
states,  to  diminish  its  fibrine,  to  destroy  its  globules,  to  alter 
its  normal  cohesion,  and  to  precipitate  a  part  of  its  fatty  prin- 
ciples. The  blood  thus  altered  tends  to  form  ecchymoses, 
capillary  haemorrhages,  especially  in  the  lobules  of  the  lungs. 
Rokitansky  describes  the  bodies  of  those  dead  with  pyEemia, 
as  presenting  only  a  brief  rigor  mortis,  a  lax  and  pale  condi- 
tion of  the  muscles,  especially  discoloration  and  lacerabUity 
of  that  of  the  heart,  rapidly  advancing  putrefaction,  with  ex- 
tensive stains  from  exudation.  The  lungs  are  especially  the 
seat  of  dark  hypostatic  congestion.  The  coagula  of  the  blood 
in  the  heart  and  large  trunks  are  small  and  soft,  and  the  inner 
membrane  of  the  vessels  stamed.  It  is  very  intelligible  how 
blood  thus  vitiated  should  tend  to  stagnate  at  various  points 
of  the  capillary  plexuses  which  it  traverses,  and  to  form  there 
minute  abscesses,  without  supposing  that  the  vessels  are 
actually  blocked  up  by  entire  pus  globules.  The  obstruction 
is  of  a  chemico-vital,  not  of  a  mechanical  origin.*  The  con- 
tamination of  the  blood  when  effected,  is  clearly  of  such  a 
nature,  that  it  determines  the  rapid  suppui-ation  of  all  exuda- 
tions, there  is  a  strong  tendency  to  the  formation  of  pus,  a 
true  pyogenic  diathesis.  Were  it  not  for  this,  the  formation 
of  the  multiple  abscesses  would  not  take  place  so  qiiickly. 
The  fact  stated  by  M.  Lebert  is  interesting,  that  muco-pus, 

*  In  the  foUowiug  case  the  formation  of  the  secondary  dep6ts  seems  to 
have  depended  on  a  coagulation  of  the  biood  in  certain  spots,  with  simul- 
taneous exudation  of  fibrine.  A  girl,  aged  nineteen,  died  after  nine  days' 
illness,  having  been  previously  in  perfect  health.  There  was  purulent  matter 
iH  and  around  several  of  the  articulations.  The  lungs  contained  several 
masses,  mostly  about  the  size  of  a  pea,  and  situated  near  the  surface.  Some 
were  dark  red,  well-deflned,  and  exhibited  vinder  the  microscope  fibrine  in 
strands,  together  with  numerous  blood  globules,  granular  cells,  and  celloid 
particles.  Others  appeared  as  whitish  defined  masses,  showing  scarce  any 
trace  of  fibrinous  coagulum,  but  multitudes  of  welt-shaped  nuclei,  and 
celloid  particles,  not  resembling  pus  globules,  with  some  oily  and  granular 
matter.  In  others,  again,  the  central  part  was  softening  down,  while  the 
outer  remained  firm,  the  central  softened  part  never  contained  pus,  but 
granular  and  oily  matter  with  varying  quantities  of  corpuscles.  The  most 
advanced  presented  a  capsule  of  firm  grayish  indurated  matter,  with  soft 
broken  up  contents. 
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the  product  of  an  inflamed  mucous  membrane,  produces, 
when  injected  into  the  blood,  the  same  effect  as  pus,  a  further 
proof  of  the  identity  of  the  corpuscles  of  the  two  fluids. 

LEUCOCYTH^MIA LEUKHJEMIA. 

These  terms — the  former  signifying  white-cell-blood,  the 
latter,  simply  white  blood— have  been  given  to  a  condition  of 
the  circulating  fluid,  which  is  not  of  very  common  occurrence, 
and  has  only  been  recently  discovered.  The  former  name  is 
the  more  correct,  as  the  blood  does  not  lose  its  red  colour,  and 
as  the  prominent  alteration  in  it  is  the  great  increase  of  cor- 
puscles, resembling  the  white  or  colourless  ones  naturally  pre- 
sent. When  a  drop  of  blood,  drawn  during  life,  is  examined 
microscopically,  the  red  corpuscles  appear  tolerably  natural, 


Blood  in  Leucocytlisemiar-four  of  the  white  corpuscles  have  been  treated 
with  acetic  acid.    From  Dr.  H.  Bennett's  work. 

and  often  arranged  in  rouleaux,  leaving  intermediate  spaces, 
which  are  more  or  less  crowded  with  the  white  corpuscles. 
It  is  difficult  to  say  what  is  the  proportion  which  the  one  set 
of  corpuscles  bear  to  the  other.  In  the  case  which  we  wit- 
nessed, we  should  have  regarded  them  as  nearly  equal,  com- 
paring mass  to  mass.  Dr.  Bennett  estimates  the  white  as 
scarcely  one-third  the  number  of  the  red.  Many  of  the  white 
corpuscles  are  very  much  larger  than  the  natural  size.  They 
have  more  coarsely  granular  contents  than  the  normal  ones, 
with  an  interior  single,  double,  or  tripartite  nucleus.  The 
envelope  and  nucleus  are  brought  into  view  distinctly  by  the 
action  of  acetic  acid,  which  renders  the  granular  contents 
transparent.  Occasionally  a  crescentic  nucleus  is  to  be  seen 
in  the  cells,  and  some  free  nuclei  are  also  observed  between 
them.  The  blood,  in  fatal  cases,  is  often  found  imperfectly 
coagulated — sometimes  grumous,  of  a  dirty  bro-wTi  colour. 
The  coagula,  where  decolorized,  have  not  the  aspect  of  healthy 
fibrme,  but  are  of  a  more  opaque  dull  yellow  ;  and,  when 
broken  up,  resemble  thick  creamy  pus.     They  contain  in  tliis 
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part  very  numerous  white  corpuscles,  to  which,  the  peculiar 
aspect  is  probably  due.  In  the  case  where  the  blood  has  been 
analyzed,  the  fibrine  exceeded  the  normal  amount.  Perhaps 
this  increase  may  be  rather  apparent  than  real,  in  consequence 
of  numerous  white  corpuscles  being  included  in  the  fibrine. 
The  red  corpuscles  are  invariably  diminished ;  the  solids  of 
the  serum  little  altered.  Morbid  changes  are  chiefly  observed 
in  the  spleen,  the  liver,  and  the  lymphatic  glands.  The 
spleen  is  often  very  greatly  enlarged,  apparently  by  a  kind  of 
true  hypertrophy  of  its  nuclear  structure.  It  has,  however, 
been  found  healthy.  The  liver  is  less  frequently  enlarged. 
It  was  so  in  about  half  the  number  of  cases.  Its  texture  is 
more  or  less  altered.  The  lymphatic  glands  seem  to  have  been 
enlarged  or  cancerously  diseased  in  eleven  out  of  nineteen 
cases.  The  affection  has  been  more  often  observed  in  males 
than  females,  in  the  ratio  of  16 :  9.  It  seems  "  to  be  most  com- 
mon in  adult  life,  and  more  frequent  in  advanced  age  than 
in  youth."  The  respiration  is  often  interfered  with  by  the 
distension  of  the  abdomen.  Diarrhoea  is  a  frequent  symptom, 
vomiting  is  less  often  present.  Haemorrhage,  from  various 
parts,  was  observed  in  the  majority  of  cases,  and  was  attended 
with  purpura  hacmorrhagica  iir  one  mstance.  In  about  half 
the  number  of  cases  observed,  dropsy  was  present,  generally 
dependent  on  the  abdominal  tumours.  Some  febrile  disturb- 
ance is  not  unfrequent,  but  not  to  any  great  degree,  or  of  long 
continuance.  Anaemia  is  commonly  well  marked,  and  ema- 
ciation, in  the  fatal  cases,  is  said  to  be  extreme.  There  seems 
no  reason  to  believe  that  the  affection  is  at  all  connected  with 
ague,  or  the  malarious  poison.  The  foregoing  facts,  relative 
to  Leucocythsemia,  we  have  taken  from  the  memoir  of  Dr. 
Hughes  Bennett,  who  offers  the  following  theory  of  its  nature : 
— He  regards  the  spleen,  thyroid,  supra-renal,  pitiiitary,  pi- 
neal, thymus,  and  lymphatic  glands,  as  constituting  a  great 
glandular  system,  whose  office  it  is  to  form  the  blood  cor- 
puscles. These  are  for  the  most  part  thrown  off  from  the 
organs  mentioned,  and  enter  the  circulation  as  colourless  nu- 
clei, identical  with  the  peculiar  corpuscles  of  these  glands. 
Sometimes,  however,  the  nuclei  proceed  to  cell  development, 
and  appear  then  as  the  "  white  corpuscles."  The  nuclei  of 
these  multiply  by  a  process  of  division,  circulate  in  the  blood 
within  colourless  cells,  and  subsequently  escape  and  become 
coloured  blood-globules.  Now,  "  in  certain  hypertrophies  of 
the  lymphatic  glands,"  Dr.  Bennett  believes,  that  "  their  cell- 
elements  are  multiplied  to  an  unusual  extent,  and  under  such 
circumstances  find  their  way  into  the  blood,  and  constitute  an 
increase  in  the  number  of  its  colourless  cells.  This  is  leuco- 
cythsemia." Our  limits  forbid  discussion,  and  we  can  only  say, 
that  all  our  observations  respecting  the  development  of  the  red 
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globules,  are  entirely  opposed  to  the  view  maintained  by  D:. 
Bennett ;  and  that  we  are  fully  convinced  that  whatever  ac- 
tion the  glands  referred  to  exert  upon  the  fluid  part  of  the 
blood,  they  furnish  none  of  its  corpuscular  elements.  The 
blood,  we  believe,  forms  its  own  floating  cells,  and  these  may, 
of  themselves,  become  diseased  and  variously  altered.  Nei- 
ther can  we  admit  that  the  external  similarity  of  the  white 
granular  cells  in  leucocythsemia  to  the  natural  white  corpus- 
cles, is  a  certam  proof  of  the  one  being  merely  further  deve- 
lopments of  the  other.  Cells  of  similar  aspect  may  have  the 
most  difl'erent  properties.  No  other  conclusions  can  be  formed 
at  present,  as  we  think,  than  that  leucocytha;mia  is  a  peculiar 
blood  disease,  whose  cause  and  mode  of  origin  is  quite  unknown. 

NECR^MIA. 

This  term  is  applied  by  Dr.  Williams  to  that  condition  of 
the  blood,  in  which  it  appears  to  be  itself  primarily  and  spe- 
cially afi"ected,  and  to  lose  its  vital  properties.  It  is,  in  fact, 
"  death  beginning  with  the  blood."  "  The  appearance  of 
petechise  and  vibices  on  the  external  surface,  the  occurrence 
of  more  extensive  hsemorrhages  in  internal  parts,  the  general 
fluidity  of  the  blood,  and  frequently  its  unusually  dark  or 
otherwise  altered  aspect,  its  poisonous  properties,  as  exhibited 
in  its  deleterious  operation  on  other  animals,  and  its  prone- 
ness  to  pass  into  decomposition,  point  out  the  blood  as  the 
first  seat  of  disorder,  and,  by  the  failure  of  its  natural  proper- 
ties and  functions,  as  the  vivifier  of  all  structure  and  function, 
it  is  plainly  the  medium  by  which  death  begins  in  the  body." 

"  The  blood,  the  natural  source  of  life  to  the  whole 

body,  is  itself  dead,  and  spreads  death,  instead  of  life."  The 
heart's  action  is  faltering  and  feeble  ;  the  atonic  vessels  be- 
come the  seat  of  congestions,  and  readily  permit  extravasa- 
tions. The  brain  insufficiently  stimulated  after  slight  deli- 
rium lapses  into  stupor ;  the  medulla  no  longer  regularly 
responds  to  the  "  besoin  de  respirer,"  and  the  respiratory 
movements  become  irregular.  Muscidar  strength  is  utterly 
lost ;  offensive  colliquative  diarrhoea,  or  passive  intestinal  hae- 
morrhage, often  occurs  ;  sloughy  sores,  or  actual  gangrene  of 
various  parts  is  very  easily  produced  ;  and  putrefaction  com- 
mences almost  as  soon  as  ever  life  is  extinct.  The  track  of 
the  superficial  veins  is  marked  by  bloody  stains ;  hj-postatic 
congestion  takes  place  to  a  great  extent ;  the  blood  remains 
fluid,  and  stains  the  lining  membrane  of  the  vessels.  Roki- 
tansky  describes  the  blood  as  often  foamy,  from  the  development 
of  gas — of  a  dirty  red  raspberry-jelly  colour  ;  its  serum  dark, 
from  exuded  haematine  ;  and  its  globules  swollen  up  by  endos- 
mosis.  Coagula  are  either  totally  absent,  or  are  very  soft  and 
small.  The  exudations  are  of  a  dirty  red — tiu'bid,  thm.  There 
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is  scarce  any  rigor  mortis  ;  the  tissue  of  the  heart  and  of  other 
organs  is  flaccid  and  softened,  and  stained  by  imbibition  of 
the  serum.  Gas  is  quickly  formed  in  the  vessels  and  in  the 
ai'eolar  tissue,  giving  rise  to  a  kind  of  emphysema.  It  is 
very  remarkable  that  this  necrsemic  condition,  or  one  closely 
resembling  it,  may  be  brought  on  by  violent  shocks  inflicted 
on  the  nervous  system,  as  well  as  by  the  introduction  of  mias- 
mata or  animal  poisons  into  the  circulation.  Violent  con- 
vulsions, overwhelming  emotions,  the  shock  of  an  amputation, 
a  stroke  of  lightning,  even  a  severe  exhausting  labour,  are 
mentioned  by  the  German  pathologist  as  ha\ing  produced  this 
effect.  More  common  causes,  however,  are  malignant  scar- 
latina and  typhus,  yellow  fever,  the  plague,  and  the  disease 
called  glanders.  It  may  be  said,  generally,  that  the  earbj  ap- 
pearance of  sinking  and  prostration  in  any  fever  indicates  that 
the  blood  is  thus  seriously  aff"ected.  We  are  ignorant  what  is 
the  exact  nature  of  the  changes  which  take  place  in  this  con- 
dition of  the  blood.  Probably  they  are  more  of  a  vital  than 
merely  chemical  kind — that  is,  they  affect  the  properties  of 
the  blood  more  than  its  composition.  The  blood  globules  do 
not  appear  to  be  destroyed,  but  they  circtdate  probably  some 
time  before  death,  as  so  many  dead  particles  prone  to  be  en- 
larged and  to  stagnate  in  the  capillaries,  and  to  part  with  their 
contained  hamatine.  The  fibrine  is  in  great  part  destroyed ; 
but  how  this  comes  to  pass  we  are  ignorant.  We  can  per- 
ceive on  the  whole  scarce  anything  more  than  that  the  powers 
of  vital  chemistry  rapidly  decay,  and  those  of  ordinary  che- 
mical affinity  usurp  their  place. 

CRASES  OF  THE  BLOOD. 

There  are  yet  several  morbid  conditions  of  the  blood  which 
are  scarce  recognized  sufficiently,  at  least  among  British  pa- 
thologists. These  Rokitansky  describes  as  so  many  erases  or 
alterations  of  the  natural  composition  or  mixture  of  the  blood. 
They  are  often  chronic,  commg  on  imperceptibly,  and  perhaps 
scarcely  noticed,  untU  disorder  begins  to  manifest  itself  in 
some  particular  organ  ;  in  other  instances,  probably  as  nume- 
rous, their  development  and  manifestation  take  place  rapidly, 
and  give  rise  to  acute  affections.  There  is  very  much  reason 
to  believe  that  they  originate  most  of  the  serious  \asceral  dis- 
eases which  are  so  common.  Very  many  cases  of  granular 
degeneration  of  the  kidney,  of  cirrhosis  of  the  liver,  of  con- 
tracted orifices  of  the  heart,  proceed,  in  our  opinion,  from  slow 
and  gradual  textural  changes,  dependent  on  an  unhealthy 
crasis  of  the  blood.  The  importance  of  being  aware  of  this, 
in  the  treatment  of  these  affections,  is  abundantly  manifest. 
As,  however,  our  knowledge  of  these  conditions  of  the  blood 
is  yet  very  imperfect,  we  shall  not  attempt  more  than  to  indi- 
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cate  shortly  the  principal  features  of  the  several  erases,  as 
they  are  enumerated  by  Rokitansky  :— A  crasis  may  occur  as 
the  primitive  aifection,  and  its  local  manifestation,  Avhen  it 
takes  place,  be  determined,  as  to  its  seat,  either  by  external 
influences,  or  by  the  operation  of  the  nervous  system.  Or  it 
may  be  consecutive,  arising  as  the  consequence  of  a  local,  mor- 
bid process,  which  has  caused  infection  of  the  general  mass  of 
the  blood  by  matter  absorbed,  or  having  undergone  a  dete- 
riorating change  within  the  vessels.  A  crasis  may  termuaate, 
either  by  retui-n  to  the  healthy  condition,  or  by  conversion 
into  another  morbid  crasis,  or  by  destruction  of  life. 

The  fibrinous  crasis  corresponds  to  the  condition  of  blood, 
which  may  be  termed  phlogistic  or  inflammatory.  It  is  cha- 
racterized by  an  ijicreased  tendency  of  tlie  fibrine  to  coagula- 
tion, and  to  separation  in  a  solid  form,  either  in  some  part  of 
the  vascular  system,  or  as  an  exudation  in  some  of  the  tissues. 
For  the  development  of  this  crasis,  Rokitansky  considers  it 
necessary  that  the  respiratory  function  should  be  freely  per- 
formed. In  most  cases,  the  quantity  of  fibrine  in  the  blood 
is  much  increased  ;  but  this  is  not  so  essential  a  feature  as  the 
alteration  of  its  quality.  In  the  croupous  variety  of  this  crasis 
both  the  coagula  and  the  exudations  show  less  tendency  to 
organization ;  on  the  contrary,  they  tend  to  break  up  them- 
selves, and  often  corrode,  and,  as  it  were,  fuse  down  the 
tissues  ill  which  they  are  deposited.  The  mucous  surface  of 
the  respiratory  and  digestive  canals,  serous  and  synovial  mem- 
branes are  the  chief  seats  of  such  exudations.  The  croup  of 
early  life,  many  pneumonias,  many  cases  of  puerperal  peri- 
tonitis or  phlebitis,  acute  rheumatism,  and  endocarditis,  are 
so  many  examples  of  disease  intimately  connected  with  this 
crasis.  Fibrinous  erases  often  appear  epidemically.  It  may 
be  fairly  asked,  whether  the  condition  of  the  blood  may  not 
be  always  produced  by  the  inflammation.  We  are,  however, 
quite  of  Rokitansky' s  opinion,  that  while,  in  many  instances, 
there  is  no  doubt  that  such  is  the  case,  yet  that  there  are 
numerous  others  in  which  the  local  inflammation  is  the  result 
of  a  foregoing  crasis.  The  marked  disproportion  that  is  some- 
times observed  between  the  hyperfemia  and  the  exudation, 
and  the  early  occurrence  of  the  latter  in  many  cases,  appear 
to  us  to  argue  strongly  in  favour  of  this  view. 

Rokitansky  recognizes  an  aphthous  variety  of  the  fibrinous 
crasis,  which  gives  rise  to  the  exudations  of  muguet,  diphthe- 
ritis,  some  dysenteries,  and  of  hospital  gangrene.  These  are 
manifestly  outpourings  of  deteriorated  diseased  fibrine  on  va- 
rious surfaces,  rather  than  products  of  local  inflammation. 
The  alteration  of  the  blood  in  these  instances  must  certainly 
be  primary. 


THE  TUBERCULOUS  CRASIS. 


141 


THE  TUBERCULOUS  CRASIS TUBERCLE. 

The  product  of  this  crasis,  from  which  it  has  its  name,  is 
the  well-known  substance,  which,  on  accoimt  of  its  frequently 
spherical  shape,  is  called  tubercle.  This  we  have  not  yet  de- 
scribed ;  and  though  Rokitansky  places  it  among  the  organ- 
ized new  formations,  yet  we  think  it  will  be  more  convenient 
to  make  mention  of  it  here,  in  connexion  with  our  remarks 
upon  the  condition  of  the  blood  in  which  it  originates. 

Tubercle,  or  tuberculous  matter,  is,  in  almost  all  cases,  an 
exudation  of  proteine  material,  which  speedily  passes  into  the 
solid  form,  and  never  proceeds  beyond  the  lowest  grade  of 
development.  It  very  commonly  assumes  a  spherical  shape, 
which  appears  to  depend  partly  upon  its  enlarging  from  its 
original  magnitude  by  successive  accretions  to  its  surface,  and 
partly  on  the  natui'e  of  the  tissue  in  which  it  is  deposited. 
There  ai'e  two  principal  varieties  of  tuberculous  matter,  dis- 
tinguished as  gray  and  yellow  tubercle.     The  former,  some- 


Gray  tubercle ;  miliary  granvilation. 

times  called  gray  granulations,  are  about  the  size  of  a  millet- 
seed,  roundish,  resisting  under  pressure,  of  a  grayish,  semi- 
transparent  aspect.  The  microscope  shows  them  to  consist  of 
a  basis-substance  (blastematous),  which  is  solid  and  homo- 
geneous, and  serves  as  the  uniting  medium  of  certain  corpus- 
cular elements.  These  are  granules  commonly  of  oily  aspect, 
nuclei,  oval,  or  more  elongated,  generally  feebly  formed,  and 
cells,  which  are,  for  the  most  part,  very  few  in  number,  and 
probably  not  to  be  regarded  as  any  essential  part  of  the  tuber- 
cle itself.  The  globules  of  tubercle,  which  M.  Lebert  describes 
as  characteristic  of  this  morbid  product,  are  nothing  more 
than  the  ill-developed  nuclei  just  mentioned.  Rokitansky 
applies  to  them  the  following  epithets :  — "  anomalously 
shaped,  irregular,  as  if  gnawed,  angular,  bent,  constricted, 
rudimentary,  stunted."    The  elements  of  the  tissue  in  which  it 
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is  deposited,  are  often  found  imbedded  in  the  mass.  This, 
however,  scarcely  applies,  except  to  those  which  are  not  very 
readily  destroyed,  as  fibres.  No  vessels  are  ever  found  in 
separate  tubercles  ;  some  traces  of  those  belonging  to  the  tissue 
may  be  imprisoned  in  the  interspaces  of  several  aggreo-ated 
together.     Yellow  tubercle  forms  masses  of  varying^'sizei  but 
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Yellow  tubercle ;  crude  mass. 

generally  somewhat  larger  than  those  of  the  gray,  equalling, 
perhaps,  a  hemp  seed,  or  a  pea,  in  magnitude.  They  are 
from  the  outset  opaque,  of  a  whitish-yellow  colour,  of  rather 
brittle  consistence.  Their  microscopic  structure  is  nearly 
identical  with  that  of  the  precedmg  variety,  only  that  they 
contain  more  diffused  granular  matter.  Their  relations,  also, 
to  the  surrounding  textm-es  are  quite  similar  to  those  above 
mentioned.  The  yellow  tubercle,  which  liokitansky  denomi- 
nates the  croupo-fibrinous,  in  opposition  to  the  gray,  Avhich  is 
the  simple  fibrinous,  ujidergoes  two  metamorphoses  of  very 
great  importance  ;  one  is  that  of  softening,  the  other  that  of 
cretification.  Softening  consists  in  the  texture  of  the  mass 
becoming  more  lax  and  moist,  with  notable  increase  of  size, 
the  change  proceeding  till  it  breaks  up  into  a  yelloAvish,  dif- 
fluent, cheesy  mass,  which  finally  becomes  a  thin,  whey-like 
fluid,  of  acid  reaction,  containing  minute  flocciili.  The  change 
seems  first  to  afi'ect  the  homogeneous  basis-substance,  which 
dissolves  mto  a  kind  of  fluid,  loaded  with  pulverulent  mole- 
cules ;  the  corpuscular  elements  in  consequence  of  this  are  set 
free,  and,  at  the  same  time,  are  themselves  more  or  less  cor- 
roded and  dissolved.  The  softened  tubercle  thus  consists  of 
(1)  a  fluid  loaded  with  difiused  granulous  matter  ;    (2)  traces 
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oi  altered  nuclei  and  cells  ;  (3)  free  oil  in  the  form  of  various 
sized  drops.  It  may  also  contain  debris  of  the  tissues.  The 
cretifying  change  consists  in  the  gradual  deposition  and  libera- 
tion of  calcareous  particles  Ln  the  tuberculous  mass,  together 
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Isolated  tubercle  corpuscles.    On  the  right  are  four  blood  globules. 

with  simultaneous  absorption  of  the  animal  matter,  and  con- 
sequent decrease  in  size.  It  is  said  by  Rokitansky  never  to 
take  place,  except  m  softening,  or  softened  tubercle  ;  but  this 
is,  probably,  too  absolute  an  assertion.  The  cretified  tubercle 
very  often  remains  as  a  hard,  irregular  mass,  surrounded  by 
indurated  tissue,  and  appears  to  be  insusceptible  of  further 
change  :  sometimes,  however,  absorption  proceeds  further,  and 
almost  the  whole  of  the  deposit  is  removed.  When  this  is  the 
case,  however,  it  is  probable  that  absorption  had  predommated 
over  the  deposition  of  calcareous  matter  from  the  first.  The 
only  metamorphosis,  according  to  Rokitansky,  which  the  gray 
tubercle  undergoes,  is  a  kind  of  drying  up  into  a  hornlike 
substance,  which,  in  some  cases,  is  also  the  seat  of  calcareous 
deposit.  This  he  calls  obsolescence.  It  has  been  very  com- 
monly held,  since  the  time  of  Laennec,  that  the  gray  tiibercle, 
or  gray  granulation,  was  the  nascent  phase  of  the  yellow  : 
Dr.  Walshe,  after  careful  examination,  maintains  this  view ; 
Hasse  and  Rokitansky  reject  it.  The  latter  regards  the  two 
as  essentially  distinct,  though  very  frequently  combmed  to- 
gether in  the  same  tubercle,  in  varying  proportions ;  and 
remarks,  with  much  reason,  that  it  is  an  error  to  look  upon 
these  differences  in  composition  as  stages  of  transition,  or  con- 
version of  one  mto  the  other.  The  apparent  softenmg  of  the 
gray  tubercle,  when  it  occurs,  is  not  dependent  upon  an  alter- 
ation in  its  own  substance,  but  in  that  of  the  yellow  m.ingled 
with  it.  It  is  very  interesting  to  remark  how  the  behaviour 
of  the  two  kinds  of  tubercle  corresponds  with  that  of  the 
fibrine,  from  which  they  seem  to  be  derived.  The  gray  re- 
sembles healthy  fibrine  in  its  tendency  to  contract  and  shrink 
up  mto  an  indurated  mass ;  the  yellow,  like  the  croupous 
fibrine  of  coagula  and  exudations,  tends  to  soften  and  break 
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up  into  a  fluid  substance.  Moreover,  as  the  masses  of  croup- 
ous fibrine  begin  to  soften  in  their  central  part,  so  we  find 
does  the  yellow  tubercle.  Dr.  Carswell,  and  others,  consider 
that  inflammation  and  suppuration  taking  place  in  the  tissues 
surrounding  the  tubercles,  are  the  chief  cause  of  its  softening 
and  breaking  do\vn  ;  this  Rokitansky  denies  ;  but  though  we 
believe  with  him,  that  the  softening  change  is  one  inherent  in 
the  tubercle-substance  itself,  yet  we  think  the  hyperaemic 
movement  taking  place  around  it  must,  at  least,  give  an  im- 
pulse to  the  process.  As  each  tubercle,  or  group  of  tubercles, 
undergoes  softening,  the  space  which  it  occupied  becomes  the 
cavity  of  a  minute  abscess,  the  contents  of  which,  sooner  or 
later,  are  evacuated.  The  tissue  involved  in  the  tubercle  is, 
of  course,  destroyed,  together  with  it,  but  rather  in  the  way 
of  necrosis,  than  of  ulceration.  The  tendency  of  the  tubercle 
to  soften,  differs  very  greatly  in  diff"erent  cases.  Sometimes  it 
is  scarcely  deposited  before  it  begins  to  break  down,  some- 
times it  remains  very  long  in  its  original  (crude)  state.  The 
influence  of  the  inflammation  set  up  around  tubercles  upon 
their  progress  varies  very  much,  chiefly  according  to  the  de- 
gree of  the  tuberculous  dyscrasia.  If  this  be  very  great,  the 
result  of  the  induced  hyperemia  will  be  the  infiltration  of  the 
bordering  tissues  with  tuberculous  matter  of  the  lowest  kind, 
tending  to  rapid  diffluence,  and  involving  in  its  destruction 
that  of  the  infiltrated  tissue.  The  increase  of  a  tuberculous 
cavity  in  this  way  may  be  most  rapid.  On  the  other  hand,  (and 
herein  is  contained  a  truth  of  the  utmost  interest  to  the  jjrac- 
titioner,)  if  the  dyscrasic  condition  of  the  blood  be  slight 
originally,  or  if  It  have  been  amended  by  well-directed  treat- 
ment, inflammation  gives  rise  to  the  exudation  of  fibrine 
which  developes  itself  into  the  so-called  induration  tissue,  or 
fibroid  callus,  which  either  surrounds  and  capsulates  the  tu- 
bercle, or  forms  a  wall  to  and  contracts  the  cavity,  if  one  has 
formed.  The  surrounding  tissues  are  often  much  puckered 
by  the  shrinking  in  of  the  fibrinous  deposit.  There  occur  oc- 
casionally, especially  upon  serous  sui-faces,  small  granulations 
which  have  much  the  aspect  of  tubercles,  but  which,  in  their 
progress,  assume  more  of  a  fibroid  textui-e  ;  these  may  be  re- 
garded as  specimens  of  an  intermediate  condition  between 
tubercle  and  fibrinous  exudation,  and  are,  in  this  light,  of 
great  interest.  Tubercle  seems  sometimes  to  be  deposited  in 
the  way  of  infiltration,  that  is  to  say,  it  no  longer  forms  the 
small  characteristic  tttbera,  from  which  its  name  is  derived, 
but  appeal's  as  a  uniform  mass  which  had  been  eS'used  into 
the  tissue  in  a  fluid  state,  and  had  solidified  there.  The 
common  tuberculization  of  the  absorbent  glands  is  very  much 
of  this  kind  ;  it  is  seen,  however,  most  strikingly  in  the  lungs, 
a  whole  lobe  or  more  of  Avhich  may  appear  to  be  converted 
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into  a  tuberculous  mass.  Sometimes  this  appearance  depends 
on  the  part  being  occupied  by  numerous  tubercles,  crowded 
together  ;  but  then  there  can  always  be  distinguished  on  a 
section  interposed  layers  of  pulmonary  tissue  which  are  not 
seen  in  real  infiltration.  The  only  doubt  as  to  the  real  nature 
of  apparent  tuberculous  infiltration  arises  from  the  great 
similarity  between  chronic  pneumonic  consolidation  and  this 
state,  so  that  Dr.  Walshe  is  inclined  to  consider  them  identical. 
Our  own  belief  is,  that  in  a  person  whose  blood  is  in  a  high 
degree  affected  by  the  tuberculous  dyscrasia  inflammatory 
hyperemia  may  result  in  the  exudation  of  a  material  which 
corresponds  closely  with  tuberculous,  but  is  less  inclined  to 
soften  and  break  down.  The  seat  of  tubercle  in  the  vast 
majority  of  cases  is  on  the  exterior  of  the  vessels,  but  in  their 
immediate  neighbourhood  :  its  blastema  is  a  true  exudation, 
but,  inasmuch  as  it  coagulates  with  great  rapidity  it  is  not 
able  to  penetrate  for  any  distance  through  the  substance  of  a 
non-vascularized  tissue.  Hence  we  do  not  find  tubercle  in 
cartilage.  In  very  rare  instances  coagula  of  tviberculous 
character  have  been  seen  within  the  vessels,  but  these,  no 
doubt,  underwent  a  morbid  alteration  after  being  formed,  and 
there  is  not  the  least  evidence  to  show  that  anything  resembling 
tuberculous  matter  has  even  been  detected  in  the  blood.  The 
microscope  can  discover  nothing  peculiar  in  the  blood  of 
phthisical  patients,  nor  has  chemistry  detected  any  character- 
istic alteration  in  its  proteme  compounds,  which  we  might 
reasonably  expect  to  find  primarily  aflfected.  The  exudation 
of  tubercle-blastema  may  take  place  most  gradually  and  im- 
perceptibly, with  scarce  a  trace  of  constitutional  disturbance, 
or  it  may  occur  in  a  rapid,  tumultuous  manner,  with  all  the 
symptoms  of  an  acute  illness  :  between  these  extremes  t?ie 
most  various  grades  are  observed.  The  more  rapid  the  depo- 
sition of  tubercle,  the.  more  is  it  associated  with  hyperEcmia 
and  inflammation.  In  fact,  though  the  production  of  tubercle 
be  quite  independent  of  inflammation,  and  though  inflamma- 
tion, in  the  great  majority  of  cases,  is  only  secondary,  and 
excited  by  it,  as  a  cause  of  irritation,  yet,  when  set  up,  it  has 
a  powerful  effect  in  hm-rying  the  exudation  of  tubercle,  and 
that  of  such  a  kind  as  tends  to  rapid  softening  and  decay. 
Commonly,  the  grey  tubercle  is  the  first  to  appear,  sometimes, 
however,  the  yellow,  in  the  miliary  dispersed  form  ;  after- 
wards, as  the  dyscrasia  increases,  the  exudation  consists  of 
yellow  tubercle  mingled  with  the  grey,  and,  finally,  of  yellow 
tubercle  alone.  Tubercle  may  be  deposited,  we  believe,  in 
extravasations  of  blood,  or,  at  least,  its  blastema  may'  be 
mingled  with  blood  ;  the  changes  which  the  latter  undero-oes 
suggest  to  Rokitansky  the  name  of  pigtnentary  tubercle,  as 
distinguishing  it  from  the  more  common  varieties.     Melanic 
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matter,  however,  is  often  found,  in  small  quantity,  in  the 
latter  also.  The  following  remarks  are  of  much  interest  and 
importance  relative  to  the  coexistence  of  tuberculous  disease 
with  other  affections. 

Cystic  growths  axe  not  often  associated  with  tubercle,  and 
the  same  is  true  of  cancerous ;  Avhen  the  latter  are  present 
together  with  tubercle,  they  are,  in  most  cases,  of  secondary 
origin  to  it.  Rokitansky  contrasts  the  frequency  of  tubercu- 
lization of  the  lungs  with  the  rarity  of  pulmonary  cancer  ;  the 
frequency  of  ovarian,  gastric,  and  rectal  cancer,  with  the  rarity 
of  tuberculous  deposit  in  these  parts.  These  and  other  facts 
indicate  that  the  one  morbid  process  tends  to  exclude  the 
other.  Typhus  and  the  exanthemata,  he  states,  do  not  com- 
monly attack  the  tuberciUous,  but  they  are  very  apt  to  be 
followed  by  tuberculous  disease.  Sufferers  from  intermittent 
fever,  goitrous  disease,  and  rachitis  seem  to  be,  pro  tanto, 
less  liable  to  tuberculous  affection.  The  non-coexistence  of 
aneurismal  and  tuberculous  disease  depends,  in  Rokitansky's 
opinion,  on  the  exhaustion  of  the  fibrmous  constituent  of  the 
blood,  by  the  deposits  taking  place  on  the  inner  surface  of  the 
sac.  An  especial  immunity  against  tubercle  is  afforded  by  an 
abnormally  venous  condition  of  the  blood,  from  whatever  cause 
this  may  come  to  pass.  Congenital  malformations  of  the  heart 
or  great  blood-vessels ;  morbid  alterations  of  the  same  ;  de- 
formities of  the  chest,  producing  contraction  of  its  cavity; 
annihilation  of  the  function  of  one  lung  by  pleiu-itic  effusion  ; 
abdominal  growths,  preventing  the  free  descent  of  the  dia- 
phragm ;  chronic  pulmonary  catarrh  ;  emphysema  and  bron- 
chial dilatation,  have  all  been  observed  as  exercising  an  un- 
questionable counter-influence  against  the  development  of 
tubercle ;  and  in  all  these  conditions  the  free  oxygenation  of 
the  blood  is  more  or  less  interfered  with.  The  tuidoubted 
effect  of  pregnancy  in  delaying  the  advance  of  tuberculous 
disease  of  the  lungs,  is  explained  by  Rokitansky  on  the  same 
principle  of  impeded,  and  consequently  imperfect,  respiration, 
inducing  a  venous  condition  of  blood ;  and  he  refers  to  the 
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Scrofulous  matter  from  subcutaneous  deposit, 
great  production  of  fibrine,  which  takes  place  after  parturition, 
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as  confirmatory  of  this  view — tubercle  being  regarded  as  a 
fibriniform  product.  Respecting  the  identity  of  tuberculous 
and  scrofulous  matter,  there  can  be  no  doubt.  They  have  the 
same  elementary  composition,  they  undergo  the  same  changes, 
they  are  produced  in  the  same  way,  and  produce  the  same 
effects  on  the  tissues  in  which  they  are  deposited.  Generally, 
it  may  be  said,  that  the  deposit  in  the  absorbent  glands  and 
bones  passes  for  scrofulous  ;  that  in  the  lungs  or  brain,  for 
tuberculous  matter — both  being  essentially  what  we  have 
described  as  yellow  tubercle.  The  name  seems  to  depend 
almost  entirely  upon  the  form.  In  adults,  tubercle  is  found 
in  the  various  organs  in  about  the  following  scale  of  frequency : 
— Lungs,  intestinal  canal,  lymphatic  glands  (especially  the 
abdominal  and  bronchial),  larynx,  serous  membranes,  brain, 
spleen,  kidneys,  liver,  bones,  and  periosteum,  uterus  and  fal- 
lopian tubes,  testicles  (with  the  prostate  gland  and  vesiculee 
seminales),  spinal  cord,  voluntary  muscles.  In  children,  Roki- 
tansky  states,  the  lymphatic  glands  and  spleen  are  most  often 
affected,  then  the  lungs,  and  after  these  the  brain,  &c.  MM. 
Rilliet  and  Barthez  assign,  as  in  adults,  the  primary  place 
to  pulmonary  tubercle.  According  to  them,  however,  the 
lungs  are  not  so  invariably  affected  as  M.  Louis'  well-known 
law  declares  them  to  be  m  adults,  as  in  forty-seven  out  of 
thi-ee  huncLred  and  twelve  instances  they  were  exempt,  while 
tuberculous  deposit  was  fomid  in  other  organs.  It  is  to  be 
observed,  that  the  above  scale  of  frequency  of  the  occui-rence 
of  tubercle  in  adults,  does  not  express  correctly  the  different 


Scrofulous  pus— a  large  glomerulus  is  shown,  and  some  oil  drops. 

tendency  of  the  various  organs  to  primary  tuberculosis.  Eoki- 
tansky  places  in  this  respect  the  lungs  and  lymphatic  glands 
first,  then  the  urinary  organs,  the  bones,  the  testicles,  &c. ; 
while  the  intestines,  the  larynx,  the  spleen,  and  the  liver 
occupy  the  lower  part  of  the  scale.  The  question  as  to  how 
far,  and  in  what  way  tuberculous  disease  is  c\u-able,  is  of 
course  of  the  greatest  mterest.  As  an  exudation,  it  seems 
credible  that  tubercle  shoiild  liquefy  and  luidergo  absorption  ; 
but  it  has  been  very  generally  doubted  whether  this  ever  ac- 
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tually  occurs.  Dr.  AValshe,  whose  authority  is  great  on  this 
point,  believes  that  absorption,  under  favourable  circum- 
stances, may  take  place,  but  acknowledges  it  to  be  a  rare 
event.  Probably  the  most  favourable  result  that  can  gene- 
rally be  expected,  after  tubercle  is  once  deposited,  is  either 
that  it  should  cormtfy  simply  without  having  imdergone  soft- 
ening, or  that  after  this  change  it  should  cretify.  After  tu- 
bercle in  any  quantity  has  softened,  and  a  cavity  been  formed 
from  which  the  tubercidar  detritus  is  afterwards  elimmated, 
a  cure  may  still  take  place  ;  but  it  is  a  much  rarer  occiirrence 
than  in  the  two  former  cases,  and  perhaps  never  attains  to 
the  complete  closure  and  cicatrization  of  the  cavity.  This, 
at  least,  applies  to  the  Imigs  ;  in  other  parts,  there  is  no  doubt 
that  a  tuberculous  ulcer  may  heal  up  and  cicatrize.  The  pro- 
duction of  tubercle  sometimes  takes  place,  as  observed  above, 
with  very  great  rapidity,  constitutmg  what  is  termed  acute 
tuberculosis.  It  is  remarkable  that  the  symptoms  m  this  con- 
dition very  closely  resemble  those  of  tj'phus  fever  {v.  case  in 
Dr.  Walshe's  work  on  Diseases  of  the  Ltmgs  and  Heart,  p. 
409).  The  tubercle  is  of  the  grey  miliary  kind,  is  widely  and 
uniformly  scattered  thi-oughout  the  lungs,  and  is  often  depo- 
sited in  other  parts  also. 

As  a  sequel  to  the  foregoing  account  of  tubercle,  we  may 
describe  here  a  somewhat  analogous  deposit,  which  is  not 
very  unfrequently  found  in  the  organs  of  those  who  are  the 
subjects  of  general  cachexia.  It  appears  as  a  solid  blastema- 
tous  mass,  infiltrated  among  the  tissues  of  a  part ;  semi-trans- 
parent, or  verging  on  a  whitish  opacity — presenting,  under 
the  microscope,  an  amorphous,  flaky  basis-substance,  toge- 
ther -R^th  scanty  nuclei.  It  is  commonly  deposited  in  a  part 
in  considerable  quantity,  and  gives  rise  to  the  appearance  of 
hypertrophy,  though  at  the  same  time  the  natural  elements  of 
the  tissue  are  compressed  and  atrophied,  often  to  a  great  ex- 
tent. An  organ  thus  affected  is  bloodless,  breaks  with  a 
sharp  fracture,  and  strongly  resembles  bacon  in  appearance, 
from  Avhence  the  term  "  bacony"  is  applied  to  the  deposit  by 
German  \\Titers. 

The  formation  of  this  matter  is  not  peculiar  to  the  scrofu- 
lous diathesis,  but  is  observed  in  those  who  have  become  ca- 
chectic from  any  cause,  as  from  the  abuse  of  mercury,  inve- 
terate syphilis,  habitual  intermittents,  or  any  severe  drain 
upon  the  system.  Rokitansky  calls  the  deposit  "  albuminous 
raw  blastema,"  and  believes  it  to  proceed  from  an  undue  quan- 
tity of  albumen  bemg  present  in  the  blood. 

With  respect  to  the  real  nature  of  the  tuberculous  crasis, 
we  have  scarce  any  exact  knowledge.     It  is  evidently  a  spe- 
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lial  dyscrasia,  intimately  connected,  as  we  know,  mth  caiises 
of  debility,  and  leading  to  the  effusion  of  a  matter,  which 
shows  only  the  feeblest  traces  of  organization.  This  matter 
in  many  respects  comports  itself  very  differently  to  fibrine  :  so 
much  so,  that  the  one  might  almost  be  regarded  as  the  anti- 
thesis of  the  other — supplanting  it  in  the  process  of  effusion, 
or  itself  replaced  by  it.  Rokitansky,  however,  shows  some 
weighty  reasons  for  regarding  tubercle  as  a  modification  of 
hbrine ;  and  after  a  most  interesting  discussion,  to  which  we 
would  particularly  refer  [v.  p.  522,  German  edition),  concludes 
that  "  the  arterial  character — arterial  elaboration  of  the  fibrine 
— constitutes,  above  all,  the  cardinal  feature  of  the  tuberculous 
crasis."  He  also  points  out  how,  in  consequence  of  the  al- 
teration of  the  nature  of  the  fibrine,  tubercle  is  continually 
deposited,  even  when  the  blood  is  very  deficient  in  that  con- 
stituent. All  the  fibrine  that  is  formed  is  soon  affected  by 
the  peculiar  dyscrasia,  and  is  thrown  out  in  the  form  of  tu- 
bercle. The  rapid  coagulation  of  tubercle-blastema,  which 
must  be  effused  in  a  flmd  form,  its  tendency,  when  coagu- 
lated, to  soften — -its  formation  being  favoured  by  active  arte- 
rialization,  and  prevented  by  a  venous  condition  of  the  blood — 
are  circumstances  which  indicate  a  real  affinity  between  tuber- 
cle and  fibrme.  When  we  further  reflect  that  various  debi- 
litating causes  are  found  to  increase  the  quantity  of  fibrine, 
and  also  that  the  same  are  potent  in  causing  the  production 
of  tubercle,  we  gain  further  evidence  to  the  same  effect.  No 
doubt,  however,  even  before  that  peculiar  modification  of  the 
fibrine  has  occurred,  which  leads  to  its  excretion  in  the  form 
of  tubercle,  a  special  impress  is,  at  least  in  many  cases, 
stamped  upon  the  system,  which  betrays  to  the  instructed  eye 
the  future  evil.  The  tendency  and  proclivity  to  disease  is 
there,  it  may  be,  long  before  its  actual  development.  This 
unexplained  proclivity  it  is  which  constitutes  the  scrofulous 
diathesis. 

A  condition  of  the  blood,  characterized  by  deficiency  in 
fibrine,  excess  of  albumen,  and  for  the  most  part  also  of  blood- 
globules,  is  termed  by  Rokitansky  venosity,  or  albuminosis. 
Simon  designates  it  hypinosis,  in  contrast  to  hyperinosis,  which 
implies  an  excess  of  fibrine.  Rokitansky  describes  under  this 
head  several  erases,  in  which  the  blood  partakes  of  the  hypi- 
notic  character  ;  but  we  shall  do  no  more  than  enumerate  them, 
as  we  think  he  ascribes  far  too  much  to  the  apparent  qualities 
of  the  blood,  and  does  not  take  sufficient  count  of  the  imseen 
but  essential  derangements  : — "  Hypinotic  blood  is  in  general 
a  thick,  sticky,  dark  red  fluid ;  contains  no  coagula,  or  only 
small,  soft,  sticky,  gelatinous  ones,  which  mclude  much  cruor." 
It  is  apt,  under  peculiar  circumstances,    to  undergo  various 
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changes,  such  as  septic  destruction  of  the  albumen,  in  which 
case  necrsemia  takes  place  ;  or  a  croupo-fibrmous  or  py^emic 
condition  may  supervene  ;  or  a  tendency  to  the  effusion  of 
acid  fluids  and  acute  softenhig  of  tissues.  Dark  hypostatic 
stains,  speedy  putrefaction,  transitory  rigor  mortis,  a  lax  state 
of  the  solids,  are  observed  in  the  bodies  of  those  who  die  with 
this  condition  of  blood. 

The  subordinate  hj^Duiotic  cases  are — (1)  plethora;  (2) 
the  tjTJhous  ;  (3)  the  exanthematic  ;  (4)  that  existmg  in  cer- 
tain diseases  of  the  nervous  system  ;  (5)  di'imkard's  dyscrasia  ; 
(6)  cancerous  dyscrasia. 

We  may  mention,  with  regard  to  the  drunkard's  dyscrasia, 
that,  when  chronic,  it  presents  a  remarkable  dark  colour,  and 
inspissation  of  the  blood,  with  excessive  quantity  of  oil.  Fat 
is  formed  abundantly  in  the  subcutaneous  tissue,  and  in  other 
parts.  The  liver,  the  muscles,  and  even  the  bones  are  either 
encroached  on  by  the  fat,  or  undergo  some  degree  of  fatty 
degeneration.  The  cerebral  membranes  are  apt  to  become 
thickened,  the  brain  itself  to  be  atrophied.  Chronic  fluxes, 
from  the  mucous  membranes,  especially  the  bronchial  and 
intestinal,  are  very  common.  The  crasis  often  undergoes 
change  to  the  croupo-fibrinous. 

We  woidd  recommend  the  doctrine  of  erases  of  the  blood  to 
the  careful  thought  of  our  readers.  No  doubt  it  may  easily 
be  carried  too  far  ;  but  we  think  cases  will  often  present  them- 
selves, in  which  an  apparent  inflammation  and  manifest  exu- 
dation will  be  better  explained  and  managed  by  the  ideas 
which  this  doctrine  suggests,  than  by  the  most  vigorous  anti- 
phlogistic proceeding. 


CHAPTER  III. 

TEXTURAL  CHANGES, 

We  now  come  to  consider  certain  changes,  to  -which  most 
of  the  various  organs  of  the  body  are  liable,  in  a  general  way. 
These  changes  are  essentially  textural,  and  result  from  various 
disturbances  of  the  normal  degree  and  kind  of  nutrition. 
They  are  also  for  the  most  part  slow  and  gradual  in  their 
course,  and  are  thvis  termed  chronic.  They  are  intimately 
dependent  on  the  condition  of  the  blood,  so  that  their  con- 
sideration follows  very  properly  on  that  of  the  diseases  of  this 
fluid. 

Hypertrophy,  as  its  etymology  signifies,  conveys  the  idea  of 
increased  nutrition  and  growth  in  the  part  affected.  The 
term,  however,  is  sometimes  applied  to  parts  which  are 
simply  enlarged,  and  it  is  essential  to  observe  that  this 
enlargement  by  no  means  necessarily  constitutes  hypertro- 
phy, but  may,  instead,  be  attended  with  the  opposite  condition. 
This  makes  it  necessary  to  distinguish  real  from  apparent 
hypertrophy.  In  the  former  the  characteristic  tissue  of  the 
part  is  enlarged,  and  more  developed ;  if  it  be  a  muscle,  the 
muscular  fibres  grow  larger,  and  attain  to  greater  energy  of 
contraction,  if  it  be  a  kidney,  more  renal  tubes  are  formed 
with  corresponding  blood-vessels.  The  size  of  the  organ  is 
not  only  increased,  but  its  working  power  too,  the  muscle  can 
raise  a  greater  weight,  and  the  kidney  can  produce  more 
secretion.  But  if  a  liver  or  spleen  be  enlarged  by  ever  so 
great  a  quantity  of  the  peculiar  matter  termed  "  bacony," 
which  is  deposited  interstitially  between  the  elements  of  the 
tissue,  their  functional  power  is  only  thereby  lessened,  and 
deteriorated,  for  the  simple  reason  that  the  new  substance 
has  pressed  upon  and  caused  wasting  of  the  natural  structure. 
It  is,  therefore,  necessary  in  every  case  to  ascertain  what  is 
the  nature  of  the  enlargement  of  a  part  before  we  pronounce 
it  to  be  truly  hypertrophied.  Mere  distension  of  a  hollow 
organ,  of  course,  is  not  hypertrophy  ;  a  hvige  emphysematous 
lung,  or  hydrocephalic  brain  are  not  really  enlarged,  but 
rather  diminished  in  actual  capacity.  Great  congestion  of  a 
part  with  blood  may  give  it  the  appearance  of  being  hyper- 
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trophied,  but  this  again  is  only  another  kind  of  distension. 
Real  hypertrophy  requires  a  free  supply  of  healthy  blood, 
and  is  commonly  attended  with  enlargement  of  the  vessels  of 
the  part ;  this  is  not  the  case  in  apparent.  The  cause  of  real 
hypertrophy  seems  to  be  always  the  increased  exertion  of  the 
organ,  more  than  usual  effort  is  demanded  of  it,  and  according 
to  the  law  of  the  circulation  which  we  have  noticed,  more  blood 
flows  to  the  part  than  usual ;  this,  if  the  organ  be  in  a  healthy 
state,  not  only  supplies  its  waste,  but  furnishes  material  for 
increase  and  development.  The  heart  in  various  diseased 
states  of  its  valves,  the  iirinary  bladder  in  stricture  of  the 
urethra,  the  remaming  kidney  when  one  has  been  destroyed, 
the  muscles,  and  even  the  solid  bones  themselves,  when  long 
and  actively  exercised,  afford  excellent  examples  of  true 
hypertrophy. 

This  process,  though  in  several  instances  it  brings  about 
an  abnormal  state  of  the  part,  is  yet  for  the  most  part  not  to 
be  considered  in  the  light  of  a  disease.  It  is  really  a  com- 
pensatory effort  made  by  the  system,  to  obviate  as  far  as  pos- 
sible the  evils  that  arise  from  some  damage  that  an  important 
part  has  sustained.  Thus,  if  we  find  the  walls  of  the  heart 
greatly  thickened,  and  its  power  proportionately  increased, 
we  should  naturally  fear  that  such  an  abnormal  increase  of 
power  would  prove  a  cause  of  danger  to  the  system,  and 
would  probably  induce  haemorrhage  in  the  brain,  or  else- 
Avhere  ; — but  if  we  know  that  at  the  same  time  there  exists 
regurgitant  disease  of  the  mitral  or  of  the  aortic  valves, 
then,  we  see,  that  the  hypertrophy,  so  far  from  being  attended 
with  danger,  is  useful  and  necessary  to  enable  the  circula- 
tion to  be  carried  on  against  such  impediments. 

Atrojihy  is  the  opposite  condition  to  hypertrophy ;  and  is 
commonly  conceived  of  as  implying  a  wasting  and  diminution 
of  the  part.  Atrophy,  however,  may  have  taken  place  to  a  great 
extent,  without  any  diminution,  but  an  increase  of  size. 
These  are  the  instances  of  false  hypertrophy,  to  which  we 
have  above  alluded.  In  a  few  instances  atrophy  is  a  natural 
process,  as  in  the  disappearance  of  the  thymus  gland  when 
the  age  of  early  infancy  is  passed.  Inactivity  of  a  part,  ob- 
struction of  its  blood-vessels,  failure  of  its  own  vital  energy, 
continued  pressure  upon  its  sui-face,  are  all  recognized  causes 
of  atrophy.  A  muscle,  if  unused,  becomes  small  and  pale, 
and  its  tissue  degenerates  ;  the  bones  of  a  paralytic  limb  lose 
in  density  and  strength,  and  in  compactness  of  tissue  ;  the 
brain  in  second  childhood  shrinks  within  its  bony  case,  and 
leaves  a  space  occupied  by  serum.  Obstruction  of  the  arte- 
rial branch  leading  to  a  part  of  the  kidney  will  cause  wasting 
of  the  epithelium  of  the  tube  in  that  part,  ligature  of  the 
thyroideal  arteries  has  caused  considerable  diminution  of  a 
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goitrous  tumour.  Thinning  of  the  walls  of  the  heart,  renal 
degeneration,  the  fall  of  the  hair,  and  the  general  decay  of 
advanced  age,  are  instances  of  atrophy  from  failing  vital 
energy  of  the  tissues.  With  the  effect  of  pressure  iri  pro- 
ducing atrophy,  aU  are  familiar ;  it  is  well  exemplified  in  the 
absorption  that  takes  place  from  the  pressiire  of  aneimsm, 
which  affects  not  only  the  soft  parts,  but  the  bones  them- 
selves. In  most  cases,  atrophy  is  an  actually  morbid  pro- 
cess, and  is  attended  by  a  change  in  the  condition  of  the 
elementary  parts  of  the  tissue  which  attests  the  unhealthy 
character  of  their  nutrition.  Atrophy  often  occurs  as  a 
secondary  process,  induced  by  some  primary  one,  which  may 
have  been  attended  with  apparent  hypertrophy.  Of  this  the 
liver  in  the  earlier  and  later  stages  of  cirrhosis  furnishes  an 
instance. 

Induration  and  softening,  are  terms  that  are  commonly  em- 
ployed to  express  changes  that  have  occurred  in  the  con- 
sistence of  various  organs,  rendering  them  more  or  less  firm 
and  dense  than  natural.  They  are,  of  course,  very  general  in 
their  meaning,  and  of  themselves  tell  nothing  as  to  the  patho- 
logical condition  of  the  part  affected.  This  must  depend 
entirely  on  the  causes  of  the  changes  in  question.  The  com- 
monest cause  of  induration  is  the  effusion  of  fibrinous  material 
into  the  interstices  of  a  tissue  ;  if  this  does  not  liquefy  and 
become  absorbed,  it  passes  into  the  state  of  fibroid  tex- 
ture, and  being  blended  with  the  elements  of  the  part,  it 
occasions  a  more  or  less  considerable  increase  of  density  and 
toughness.  Instances  of  this  are  extremely  frequent  in  the 
lungs  around  tuberculous  deposits,  in  the  cirrhotic  liver, 
and  in  the  areolar  tissue  around  ulcers.  The  tissues  involved 
in  the  induration  matter,  as  it  is  often  called,  are  very  apt  to 
become  atrophied,  partly  in  consequence  of  their  supply  of 
blood  being  cut  off  by  obliteration  of  the  vessels  distributed 
to  them,  partly  from  the  effect  of  atrophic  pressure  itself. 
According  to  its  seat,  induration  may  be  of  trifling  conse- 
quence, or  very  serious  ;  in  the  general  areolar  tissue  of  the 
body  it  may  only  cause  slight  impediment  to  the  free  move- 
ments of  a  part,  in  the  valves  of  the  heart  it  is  a  common 
caiise  of  secondary  disease,  drepsy,  and  death.  Textures  are 
often  rendered  harder  and  fkmer  by  other  deposits  than  simple 
fibrmous,  as  by  tuberculous,  bacony,  calcareous,  but  to  these 
the  term  induration  is  not  so  strictly  applicable. 

Softening  of  a  part  may  be  brought  about  by  very  various 
causes.  It  is  almost  an  invariable  effect  of  acute  inflamma- 
tion actually  existing ;  it  is  also  found  as  the  result  of  in- 
flammation that  has  in  great  measure  subsided ;  it  occurs 
from  deprivation  of  blood,  as  a  kind  of  atrophy,  and  probably, 
in  some  cases,  as  a  local  resxilt  of  a  general  cachexia.     In  all 
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cases  it  involves  a  considerable  deviation  from  the  state  of 
healthy  nutrition,  and  if  it  proceeds  far,  may  easily  occasion 
a  breaking  down  and  destruction  of  the  tissue.  The  distinc- 
tion of  various  kinds  of  softening,  especially  of  the  red,  or 
inflammatory,  has  often  been  considered  difficult,  but  may 
generally  be  made  with  certainty  by  means  of  microscopical 
examination,  which  discovers  in  the  former  decided  traces  of 
exudation.  Softening  is  connected  with  the  hypinotic  con- 
dition of  the  blood,  and  its  subordinate  erases,  especially  the 
typhous ;  induration,  on  the  other  hand,  with  the  fibrinous 
crasis.  Softening  is  more  prone  to  occasion  speedy  destruc- 
tion of  textures  and  fatal  disorder.  Induration,  to  produce 
gradual  changes  whose  effects  are  slowly  and  gradually  mani- 
fested. Softening  appears  as  a  process  of  decay,  and  affects 
not  only  natural  structures,  but  new  formations,  and  even 
as  we  have  seen  tuberculous  deposits  and  fibrinous  coagula. 
Induration,  on  the  contrary,  though  involving  some  degree  of 
atrophy,  tends  to  preserve  the  parts  which  it  afiects  from 
entire  dissolution. 

Degenerations  are  changes  of  an  essentially  chronic  nature, 
latent  in  their  origin,  and  obscure  in  their  progress,  until  they 
have  produced  such  deteriorations  of  structure  as  give  rise  to 
prominent  secondary  phenomena.  Those  with  which  we  are 
most  acquainted  are  the  fatty,  fibroxis,  and  calcareous.  They 
are  of  extremely  frequent  occiirrence,  but  their  nature  has 
scarcely  been  recognized  until  of  late. 

Fatty  degeneration  consists  in  the  replacement  of  the  healthy 
tissue  of  a  part,  by  drops,  or  molecules  of  oily  nature,  which 
are  deposited,  as  it  seems,  instead  of  the  natural  material. 
This  character  distinguishes  it  from  fatty  accumulation,  which 
may  take  place  to  a  great  extent  in  the  interstices  of  a  tissue 
so  as  to  overlay  and  conceal  its  elements.  In  true  fatty  de- 
generation there  is  always  destruction  of  tissue,  which  does 
not  occur  when  there  is  merely  an  increase  of  oil  in  the  sub- 
stance of  the  part.  A  muscular  fibre  thus  affected  shows  the 
sarcous  elements,  the  real  contractile  tissue  within  the  sarco- 
lemma,  replaced  by  glistening  oil  particles,  so  that  the  func- 
tional power  of  the  organ  is  pro  tanto  destroyed.  The  hepatic 
cells  in  true  fatty  degeneration*  not  only  fill  themselves  with 
oil,  but  fuse  together  with  others,  and  break  up  into  granu- 
lous  films,  entangling  oil- drops ;  this  destruction  does  not 
occur  when  they  simply  become  loaded  with  oil  from  the  pre- 
sence of  a  large  quantity  of  this  substance  in  the  food. 
The  process  by  which  fibrinous  coagula,  or  extra-vascular 
deposits  are  broken  down  and  dissolved,  seems  to  be  in  some 
measure  of  the  nature  of  fatty  degeneration ;  there  is  com- 
monly much  free  oily  matter  visible  in  the  softened  mass,  and 
the  exudation  corpuscles  seem  to  be  thoroughly  charged  with 
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it.  Fatty  degeneration  is  clearly  a  kind  of  atrophy,  but  not 
identical  with  the  simple  form ;  we  have  seen  muscular  fibres 
of  the  heart  which  were  simply  atrophied,  and  had  lost  their 
transverse  striation  entirely,  which  yet  did  not  contain  a 
smgle  particle  of  oil.  The  prevalent  opinion  respecting  the 
nature  of  fatty  degeneration  is,  that  there  occurs  a  true  con- 
version of  the  albuminous  substance  of  the  tissue  into  fatty 
matter,  just  as  when  adipocire  is  formed  out  of  flesh  im- 
mersed in  water.  We  are  rather  inclined  to  believe  that  the 
change  is  effected  in  the  way  of  an  unhealthy  nutrition,  oil 
being  deposited  in  the  blood  in  the  place  of  nitrogenized  mat- 
ter. However  this  may  be,  it  is  important  to  distinguish  the 
following  conditions  in  which  the  quantity  of  fatty  matter  in 
and  upon  a  part  is  greatly  increased.  (1).  Mere  accumulation 
of  adipose  substance  in  and  aromad  an  organ,  the  tissue  re- 
maining healthy.  (2).  Accumulation  of  adipose  tissue  in  the 
same  way,  but  with  atrophy  of  the  proper  structure.  (3).  In- 
crease of  oil  in  the  elementary  structure  of  a  part  without 
atrophy,  or  breaking  up.  (4).  True  fatty  degeneration,  in 
which  the  structure  is  more  or  less  destroyed,  and  its  elemen- 
tary parts  converted  into  oily  matter. 

Fibrous  Degeneration  is  some  what  allied  to  Induration  and 
is  probably  connected  with  the  existence  of  a  fibrinous  crasis. 
It  occasions  the  gradual  thickening  of  serous  membranes  and 
of  areolar  tissue  by  the  formation  of  an  imperfect  kind  of 
fibrous  structure.  This  may  attain  a  considerable  thickness, 
and  then  by  its  dead  white  aspect  resemble  very  much  a  layer 
of  cartilage.  The  capsule  of  the  spleen  is  sometimes  thus 
altered,  and  has  been  wrongly  said  to  have  undergone  carti- 
laginification,  for  there  is  no  real  similarity  between  this  sub- 
stance and  cartilage.  The  white  patches  formed  on  the  surface 
of  the  pericardium  and  in  the  capsule  of  the  liver,  are  produced 
in  this  manner,  and  so  is  also  that  thickening  of  the  Glissonian 
sheaths,  which  give  rise,  in  many  cases  to  cirrhosis.  The  fibres 
are  probably  formed,  in  part,  directly  out  of  the  effused  blas- 
tema, in  part,  also,  by  nuclei,  developing  short  fibres,  which 
unite,  as  Henle  has  described.  This  latter  mode  of  formation 
is  often  observed  in  the  spleen.  The  chief  difference  between 
induration  and  fibi'ous  degeneration  consists  in  this,  that  in 
the  former,  a  notable  quantity  of  blastema  is  effused,  Avhich 
becomes  the  induration  matter,  and  compresses  and  atrophies 
the  adjacent  texture  ;  in  the  latter  there  seems  to  be  scarce 
any  perceptible  exudation,  as  it  takes  place  slowly,  and  passes 
at  once  into  the  condition  of  fibre.  Induration  may  affect  any 
tissue,  while  fibroxis  degeneration  is  chiefly  seen  in  membranes. 
Cartilage,  however,  is  liable  to  a  fibrous  transformation  of  a 
somewhat  different  kind,  which  will  be  hereafter  noticed. 

The    Calcareous   degeneration   rarelj'   occurs    as    a  primary 
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change,  it  is  almost  always  secondary  to  some  other.  Espe- 
cially it  seems  to  be  consequent  upon  a  fatty  degeneration  of 
the  arteries,  to  which  the  term  atheroma  is  applied,  and  which 
may  occur  at  any  period  of  life,  while  the  calcareous  change 
is  seldom  observed  very  extensively  except  in  advanced  age. 
We  have  already  alluded  to  the  calcifying  process,  under  the 
head  of  tubercle,  as  one  of  the  metamorphoses  which  that 
deposit  might  imdergo,  and  we  shall  find  hereafter  that  it 
affects  other  formations  also.  It  is  often  spoken  of  as  ossifi- 
cation, and,  indeed,  not  altogether  without  reason,  as  the 
"lacunae"  characteristic  of  bone  are  found  in  this  substance 
also  ;  they  are,  however,  irregularly  and  imperfectly  developed. 
The  earthy  matters  deposited  are,  principally,  phosphate  of 
lime  and  magnesia,  and  carbonate  of  lime  ;  Rokitansky  con- 
siders, that  they  are  not  so  much  new  deposits  as  precipita- 
tions from  their  natural  combinations  with  animal  matters. 
Calcareous  deposition  seems  generally  to  take  place  in  parts 
whose  vitality  has  been  considerably  lowered  by  previous 
morbid  processes  within  them.  Thus  it  is  common,  in  lym- 
phatic glands  which  have  been  the  seat  of  scrofulous  disease, 
in  obsolete  croupo-fibrinous  deposits,  in  the  coats  of  arteries 
which  have  begun  to  be  affected  by  atheroma,  and  in  the 
valves  of  the  heart  under  similar  circumstances.  The  athe- 
romatous condition,  which  we  shall  describe  more  particularly 
when  we  speak  of  the  diseases  of  arteries,  may  either  terminate 
in  softening  and  breaking  down  of  the  arterial  coats,  or  in 
calcareous  deposition  ;  both  of  these  changes  often  coexist, 
but  the  latter  predominates  in  old  age.  We  think,  however, 
that  deposition  of  earthy  matter  may  take  place  to  a  great 
extent,  so  as  to  produce  the  ossification  so  common  in  the 
vessels  of  the  aged,  without  previous  atheromatous  or  fatty 
degeneration.  The  quantity  of  earthy  matter  in  the  bones 
becomes  greatljr  increased  in  later  life,  it  is  even  deposited  in 
the  so-named  permanent  cartilages,  and  it  is,  therefore,  not 
surprising,  that  it  should  also  affect  the  walls  of  the  vessels. 
This  degeneration,  probably,  is  occasioned  solely  by  a  failure 
of  assimilative  nutritive  power  in  the  tissue  itself. 
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It  is  difficult  to  give  a  perfectly  exact  definition  of  the  class 
of  new  formations ;  for  we  shall  exclude  from  it  many  pro- 
ductions which  are  not  found  m  the  healthy  organism,  and 
shall  include  in  it  some  which  are  but  the  result  of  the  action 
of  parts  normally  existing.  Thus  we  shall  not  mention  the 
excessive  production  of  fat  cells,  which  takes  place  in  general 
obesity,  as  an  instance  of  new  formations,  while  we  shall  con- 
sider as  such  the  distension  of  a  sebaceous  follicle  into  an 
encysted  tumour.  This  defect,  however,  is  common  to  aU 
arrangements.  Nature  presents  us  readily  with  distinct  types 
of  different  classes ;  but  rarely,  if  ever,  does  she  define  and 
separate  her  groups  by  any  exact  limitation,  and  the  rigid 
taxonomist  wearies  himself  in  the  search  for  that  which  does 
not  exist.  The  idea  which  is  conveyed  in  the  term  "  tumours," 
seems,  in  a  general  way,  most  descriptive  of  the  class  now 
before  us,  which  may  be  said  to  mclude  all  new  prominent  or 
otherwise  apparent  local  growths.  The  character  of  growing 
excludes  tuberculous  and  other  deposits,  and  concretions.  We 
shall  follow,  in  the  main,  the  arrangement  of  the  various  kinds 
of  new  formations  which  Rokitansky  has  adopted,  endeavour- 
ing to  set  forth  their  distinctive  features  as  far  as  possible 
and  yet  recognizing  the  frequent  insufficiency  of  any  structural 
or  chemical  peculiarities  that  we  can  observe — to  explain,  or 
even  diagnose,  the  essentially  different  natures  of  different 
specimens  we  may  meet  with. 

(1).  Fibrous  Tumours. — These  constitute  a  group  with  tole- 
rably well-marked  structural  characters,  but  shading,  almost 
imperceptibly,  into  other  species  of  very  different  nature. 
They  are  essentially  made  up  of  fibres,  more  or  less  closely 
resembling  those  of  areolar  tissue,  but  appearing,  in  very  va- 
rious stages  of  development,  in  different  specimens.  Some- 
times the  fibres  are  tolerably  distinct  and  separate  ;  more  often 
so  interlaced  and  blended  together,  or  so  imperfectly  evolved 
that  they  camiot  be  made  out  as  such.  Sometimes  the  nuclei, 
with  which  the  structure  is  loaded,  seem  to  be  simply  im- 
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liedded  in  a  granulo-homogeneous  blastema,  the  whole  form- 
ing a  dense  solid  mass  ;  sometimes  the  blastema  is  divided  into 
fibres,  very  similar  to  those  of  organic  muscle  ;  and  sometimes, 

Fig.  17. 


Drawing  of  section  of  fibrous  tumonr. 

again,  but  more  rarely,  the  blastema  is  broken  up  by  fibrilla- 
tion into  bundles  of  filaments,  identical  with  those  of  white 
fibrous  tissue.  Yellow  elastic  fibres  are  not  unfrequently  min- 
gled with  the  white,  and  seem  to  be  developed  from  the  elon- 
gated nuclei.  Much  diSerence  is  observed  in  the  chemical 
behaviour  of  tumours  of  tliis  class.  Those  which  consist  of 
fully-developed  fibres  yield  gelatine,  while  from  those  Avhich 
consist  of  muscle-like  fibre,  or  of  an  undivided  blastema,  none 
can  be  obtained.* 

Fibrous  tumours  difier  much  in  their  degree  of  connexion 
with  surrounding  parts — sometimes  they  are  quite  blended 
with  them  by  continuity  of  tissue ;  at  others  they  are  easily 
enucleated.  They  have  very  few  vessels  indeed — so  few,  that 
it  is  matter  of  surprise  how  some  large  masses  maintain  their 
vitality.  These  tumoTirs  develop  themselves  in  very  different 
parts  of  the  body,  usually  in  such  as  normally  contain  much 
fibrous  tissue.  The  uterus  is  one  of  their  most  common  habi- 
tats, which  probably  depends  on  the  similarity  between  the 
undeveloped  muscular  fibre  of  the  organ  and  their  ovra  struc- 
ture, so  that  a  slight  alteration  in  the  conditions  of  nutrition 
might  cause  the  common  blastema  to  take  the  form  of  fibrous 
tumour,  rather  than  of  uterine  fibre.  Several  fibrous  tumours 
may  exist  in  the  same  organ ;  but  it  is  rare  that  they  coexist 

*  This  is  Vogel's  statement,  but  we  have  certainly  obtained  abundance  of 
gelatine  from  tumours  consisting  of  undivided  blastema. 
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in  separate  organs.  They  are  not  liable  commonly  to  any 
great  degree  of  change.  Inflammation  may  occur,  charac- 
terized by  injection  and  softening  of  the  part,  and  probably  by 


Fibro-fatty  tumour,  the  upper  figure  shows  fat  cells  imbedded  in  fibrous 
tissue— the  left  lower  one  represents  a  fat  cell  capsulated  by  fibres,— and  the 
right  some  separate  fibres. 

the  presence  of  exudation  corpuscles  in  it.  Cretification  is  not 
unfrequent,  and  may  either  commence  indifferently  at  any  part, 
proceeding  until  the  whole  is  converted  into  a  calcareous  mass, 
or  it  may  be  in  great  measure  limited  to  the  peripheral  stratum, 
which  it  thus  converts  into  a  kind  of  shell,  enclosing  the  rest. 
The  calcareous  degeneration  affects  tumours  of  very  different 
size,  and  does  not  bear  any  relation  to  the  age  of  the  growth. 
Melanic  matter  is  sometimes  deposited  abundantly  in  fibrous 
tumours.  Cyst-like  cavities,  filled  with  clear  fluid,  are  occa- 
sionally found  in  fibrous  tumours,  constituting  thus  a  fibro- 
cystic variety.  Another  results  from  their  combination  with 
adipose  tissue,  of  which  we  have  figured  a  specimen.  The 
form  which  fibrous  tumours  assume,  is  mostly  the  spherical, 
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with  a  more  or  less  nodulated  exterior.  If,  however,  they 
grow  near  a  free  sui-face,  they  are  very  prone  to  become  pedun- 
culated. It  is  probably  from  this  tendency,  together  with 
subsequent  wasting  of  the  peduncle,  that  fibrous  tumours  are 
occasionally  found  free  in  the  cavity  of  the  uterus.  In  a  case 
which  came  under  our  notice,  there  was  no  trace  of  peduncle. 
The  tumoui-,  of  large  size,  had  greatly  distended  the  uterine 


Fibro-cystic  tumour  from  back :  (b)  after  addition  of  acetic  acid. 

cavity,  and  had  very  slight  connexion  with  the  parietes.  The 
size  which  fibrous  tumours  sometimes  attain  is  very  consider- 
able— some  have  Aveighed  as  much  as  thirty- five  or  thirty-nine 
pounds.  Between  proper  fibrous  tumours  and  instances  of 
mere  h^'pertrophy  of  tlie  integument,  there  exist  or  may  occur 
every  intermediate  variety.  In  proportion  as  the  texture  of 
the  formation  becomes  dense,  it  is  more  abundantly  permeated 
by  vessels,  so  that  some  of  these  growths  are  highly  vascular. 
Of  this  kmd  is  the  rather  rare  Keloid  tumour,  a  specimen  of 
which  we  bave  lately  had  an  opportunity  to  examine.  It  was 
situate  on  the  back,  was  well  defined,  of  a  red  colour  before 
removal,  but  pale  after.  It  had  much  the  appearance  of  a 
thick  red  cicatrix,  as  if  formed  by  a  kind  of  transformation  of 
the  skin  itself.  The  structure,  under  the  microscope,  appeared 
as  a  dense  woof  of  fibrous  tissue,  resulting  from  a  pretty  tho- 
roughly fibrillated  blastema.  Acetic  acid  brought  into  view 
numerous  nuclei,  all  more  or  less  elongated — some  quite  pass- 
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ing  into  streaks,  as  if  about  to  form  nucleus-fibres.  A  good 
deal  of  free,  oily  matter,  was  diffused  through  the  mass. 
Another  specimen  we  have  lately  examined  consisted  of  a 
fibrillating  but  undivided  blastema,  imbedding  numerous 
nuclei,  for  the  most  part  elongated  and  streaky.  It  involved 
the  corium  of  the  skin,  but  the  epidermis  passed  evenlj'  over  it. 
It  was  very  remarkable  that  the  deeper  layers  of  the  epidermis 
consisted  of  vertically  elongated  cells  and  nuclei,  while  the 
upper  layers  were  of  the  usual  flattened  shape.  This  probably 
depended  on  the  abnormal  fibrefymg  tendency  having  affected 
the  cell  growth  on  the  free  surface  of  the  basement  membrane. 
Tegumentary  tumours,  as  they  are  termed  by  Mr.  Simon,  seem 
to  be  properly  included  in  the  class  we  are  considering,  as  they 
consist  essentially  of  an  increased  growth  of  fibrous  structure. 
We  may  here  allude  to  a  group  of  tumours,  for  which  Mr. 
Paget  proposes  the  name  of  Jiecurring  Fibroid.  They  are  al- 
most identical  with  common  fibrous  tumours,  both  in  their 
naked-eye  aspect,  and  in  their  microscopic  characters,  but 
show  a  remarkable  tendency  to  return  after  removal.  It  is 
an  extremely  important  and  interesting  circumstance,  that  the 
later  produced  tumours  approximate  much  more  in  appear- 
ance and  in  behaviour  to  the  malignant  character,  than  the 
original  one.  In  one  of  Mr.  Paget's  cases,  the  last  production 
was  hardly  to  be  distinguished  by  the  naked  eye  from  ence- 
phaloid  (and,  indeed,  we  doubt  if  it  was  different),  though  it 
still  consisted  of  the  same  elongated  fibre-cells.  The  chief 
pathological  interest  of  these  tumours  consists  in  the  circum- 
stance that  they  form  a  kind  of  transition  between  the  so- 
called  innocent  and  the  malignant  formations.  According  to 
our  belief,  the  circumstance  of  structural  resemblance  to  fi- 
brous tumoxu's,  is  no  hindcrance  whatever  to  the  possession  of 
malignancy.  A  caudate  cell  may  have  this  fatal  gift  as  well 
as  any  other  kind. 

Epidermic  and  epithelial  tumoui's  constitute  a  well-marked 
class  of  new  formations,  which  are  of  very  frequent  occur- 
rence, and  much  practical  interest.  Warts  and  callosities  of 
the  skin  are  minor  instances  of  this  group,  and  consist  simply 
in  thickening  of  the  epidermis,  produced  by  accumulated 
layers  of  its  scales.  As  an  increased  flow  of  blood  to  the  part 
must  take  place,  it  is  not  surprising  that  the  papillae  of  the 
corium  beneath  should,  in  some  of  the  more  advanced  cases, 
become  hypertrophied  and  elongated,  so  as  to  project  upwards 
into  the  little  tumour.  In  condylomata,  mucous  tubercles, 
and  similar  vegetations,  which  are  apt  to  form  about  the  ori- 
fices of  mucous  canals,  under  the  irritation  of  syphilitic  and 
other  discharges,  the  surface  is  commonly  observed  to  be  lobu- 
lated  or  papillar,  the  interior  marked  by  a  vertical  striation. 
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while  some  vascular  ramifications  extend  up  into  each  papilla. 
The  structure  of  these  is  beautifully  figured  by  M.  Lebert. 
The  surface  of  each  papilla,  as  shown  in  his  plates,  is  formed 
by  a  layer  of  closely  imbricated  epithelial  scales ;  while  the 
deeper  parts  consist  of  either  less  flattened  cells,  or,  according 
to  our  own  observation,  of  nuclei,  lying  close  together  in  a 
granulous  and  amorphous  blastema.  This  interior  nucleated 
granulous  tissue,  we  believe,  is  continued  downward  to  the 
base  of  the  growth,  and  encroaches  on  the  corium  of  the  skin  ; 
for  we  have  never  been  able  to  observe  any  clear  demarcation 
between  the  vascular  loops  and  the  surrounding  cell  formation. 
Almost  the  very  same  description  applies  to  those  tumours 
which  are  most  common  on  the  lips,  and  whose  cancerous  na- 


A)  Papillary  prominence  of  Epithelial  gi-owtli. 
(B)  Epithelial  tumour  from  lip. 
From  Lebert. 

ture  one  has  often  too  much  reason  to  suspect.  These  attain 
a  much  larger  size,  and  are  more  manifestly  vascular  than  the 
preceding,  and  their  papillae  are  more  branched  and  grouped 
together,  so  that  the  surface  resembles  somewhat  that  of  a  cau- 
liflower. We  believe  it  is  not  always  possible  to  say,  from  the 
structural  characters  of  these  growths,  whether  or  not  they  are 
malignant,  or  whether,  if  removed,  they  will  return  again.  To 
this  point  we  shall  advert  again,  under  the  head  of  "  Cancer." 
Horns  are  epidermic  productions,which  are  occasionally  formed 
upon  the  head,  the  forehead,  or  some  other  part  of  the  body. 
They  originate  in  the  sebaceous  follicles,  whose  epithelium, 
thro-WTi  off"  in  unnatural  and  excessive  quantities,  and  mixed 
with  the  fatty  secretion,  forms  a  conical  mass,  which  protrudes 
from  the  orifice  in  the  skin,  and  is  pushed  onwards  continually 
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by  fresh  accretions  to  its  base,  M.  Lebert  quotes  a  case  in 
which  the  horn  was  six  to  seven  inches  broad  at  its  base,  and 
six  inches  long.  A  contusion,  or  ulceration  of  the  skin,  pre- 
ceded the  appearance  of  the  tumour. 

Melanotic  tumours  are  not  unfrequently  spoken  of  by  various 
authors,  and  occupy  in  theii-  arrangements  a  place  with  other 
classes  ;  but  there  is  very  great  reason  to  doubt  whether,  pro- 
perly speaking,  any  such  thing  ever  exists.  This  is  indeed 
generally  admitted,  and  we  now  proceed  to  show  why  it  is  so. 
Melanosis  (meaning  thereby  the  deposit  of  black  pigment)  is 
an  extremely  common  occurrence,  and  may  take  place  in 
healthy  tissues,  in  those  which  are  variously  diseased,  and  in 
new  formations  of  any  kind.     The  pigment  is  in  the  form  of 
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Melanic  deposit  iu  ctUs  of  an  engorged  lung.    Some  of  the  cells 
contain  oil  drops. 

minute  granules,  or  sometimes  of  almost  dust-like  molecules. 
It  very  commonly  occurs  free,  though  the  particles  may  be 
more  or  less  closely  massed  together,  but  is  very  often  also 
contained  in  the  interior  of  cells.  There  is  nothing  at  all 
peculiar  in  these  pigment-containing  cells.  They  seem  to  be 
simply  the  natural  cells  of  the  organ,  or  of  the  new  growth  in 
which  the  deposit  has  occiured.  Pigment  granules  are  seen 
in  the  same  part,  both  free  and  contained  in  cells,  so  that  it  is 
clear  that  their  presence  in  the  cells  is  of  no  special  import. 
Rokitansky  gives  the  following  enumeration  of  localities,  in 
which  the  melanotic  deposit  takis  place: — In  the  lungs,  both 
in  the  air-cells  (often  in  their  epithelial  particles),  and  m  the 
connecting  areolar  tissue.  When  contained  in  the  air-cavi- 
ties, it  is  in  all  probability  chiefly  inhaled  as  carbonaceous 
matter,  floating  in  the  air.  We  examined  some  time  ago  the 
lungs  of  a  man  who  had  been  a  worker  in  a  gunpowder  manu- 
factory, and  found  them  to  contain  a  very  remarkable  quan- 
tity of  free  black  matter.  In  the  bronchial  glands,  its  quan- 
tity in  them  being  usually  in  proportion  to  that  in  the  lungs, 
it  is  rarely  contained  in  cells.  In  the  mucous  metnbrane  of  the 
stomach  and  intestines,  of  the  uterus,  and  occasionally  of  the 
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air-passages,  it  is  generally  the  result  of  the  irritation  of  chronic 
catarrh,  and  is  derived  from  altered  hsematine.  In  the  mesen- 
teric glands,  co-existing  with  such  deposits  in  the  mucous  tis- 
sue, it  produces  a  slaty  gray,  or  still  darker  discoloration, 
spotted  or  uniformly  diffused.  Inthe sgmpathctic  ganglia.  In  the 
skin,  either  naturally,  in  the  dark  races,  or  as  the  local  disco- 
lorations,  termed  "  melasma."  In  new  formations,  as  intra- 
vascular coagula,  atheromatous  patches,  and  their  cicatrices, 
in  hpemorrhagic  masses,  false  membranes  of  inflammatory  ori- 
gin, tubercle,  especially  the  haemorrhagic  variety,  colloid  mat- 
ter, and  cancerous  growths.  Lastly,  melanotic  matter  occurs 
in  fluid  exudations,  and  in  the  cavities  of  cysts.  Rokitansky 
is  of  opinion,  that  the  derivation  of  the  black  pigment  from 
the  colouring  matter  of  the  blood  is  a  settled  point.  AVe  are 
rather  mclined  to  agree  with  him  than  with  Dr.  Walshe,  who 
thinks  "  that  the  relation  of  true  melanic  cell  pigment  to  the 
constituents  of  the  blood,  is  altogether  unknoAvn."  It  is  quite 
certain  that,  in  all  the  instances  above  mentioned,  except  that 
of  the  air  cavities  of  the  lungs,  the  melanic  matter  proceeds  in 
some  Avay  from  the  blood  :  but  the  question  is,  hoic  ?  Is  there 
first  extravasation  of  the  blood,  exudation  of  its  hamatine, 
and  conversion  of  this  into  the  pigment,  or  is  this  produced 
from  the  liquor  sanguinis,  in  some  unknown  way  of  secretion  ? 
We  are  inclined  to  think  the  latter  is  not  unfrequently  the 
case,  and  for  the  following  reasons: — (1).  It  seems  quite  im- 
possible to  believe  that  the  very  considerable  quantity  of  black 
matter,  often  found  in  the  interlobular  tissue  of  the  lungs  of 
old  persons,  should  have  proceeded  from  local  congestions 
and  extravasations,  especially  when  there  is  no  trace  of  pre- 
vious inflammatory  action.  (2).  We  are  well  acquainted  with 
the  changes  which  hsematine  does  undergo  in  the  splenic  tis- 
sue and  in  the  renal  tubules,  when  blood  has  escaped  out  of 
the  vessels ;  and  we  have  far  most  commonly  observed  the 
colour  of  the  granules  to  be  an  orange  or  reddish  yellow.  The 
same  is  the  case  in  the  remarkable  production  of  yellow  mat- 
ter, which  takes  place  in  the  congested  centres  of  the  hepatic 
lobides.  (3).  We  have  observed,  particularly  in  the  embryo 
of  the  fish,  the  development  of  pigment,  and  seen  it  commence 
by  the  appearance  of  a  muiute  free  particle  of  intense  black- 
ness, smaller  than  a  nucleus,  close  by  the  side  of  a  vessel ;  so 
also  in  the  abundant  formation  of  black  pigment  which  takes 
place  in  the  liver  of  the  frog  at  certain  times  there  is  not 
the  least  reason  for  regarding  it  as  specially  derived  from  the 
red  colouring  matter  of  the  globules,  but  much  more  for  sup- 
posing it  to  proceed  from  some  of  the  highly  carbonized  mat- 
ters contained  in  the  liquor  sanguinis.  In  this  instance,  as  in 
many  others,  triith  lies  intermediate  between  opposite  opinions. 
The  chemical  composition  of  melanotic  matter  is  not  accurately 
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ascertained,  and  probably  hardly  can  be,  owing  to  the  diffi- 
culty of  obtaining  it  at  all  pure,  and  perhaps  also  from  varia- 
tions in  the  composition  of  different  specimens.  It  is  clearly, 
however,  a  very  highly  carbonaceous  substance — indeed  that 
obtained  from  the  lungs  of  aged  persons,  by  M.  Guillot,  seems 
to  have  been  actually  carbon.  Dr.  Walshe  mentions  that  a 
specimen  of  softened  melanotic  tumour,  which  he  examined, 
was  not  deprived  of  its  colour  by  acids  or  alkalies,  only  by 
chlorine.  Strong  nitric  acid,  however,  with  the  aid  of  heat, 
tui-ned  it  yellow.  From  the  foregoing  account  of  melanosis, 
it  will  readily  appear  that,  from  the  very  commonness  of  its 
occurrence,  it  is  impossible  to  regard  it  as  giving  a  really  dis- 
tinctive character  to  a  tumour.  The  growth  is  essentially 
something  else — a  cancerous,  or  sarcomatous,  or  some  other 
formation,  and  the  melanotic  tinging  is  accidental. 

Fatty  tumours,  or  Lipomata,  as  they  are  sometimes  termed, 
are  of  frequent  occurrence.  They  consist  of  normal  fat  cells, 
closely  packed  together,  and  invested  by  a  rather  sparing 
quantity  of  common  areolar  tissue.     Occasionally  this  invest- 


Adipose  tissvie  from  a  fatty  tumour. 

ment  is  more  developed,  and  constitutes  a  kind  of  enveloping 
cyst ;  occasionally,  also,  it  dips  do^vm,  and  forms  a  cystoid 
covering  to  separate  portions  of  the  tumour.  They  occur 
most  often  singly,  but  not  unfrequently  several  exist  together 
in   the  subcutaneous  tissue.     They  attain,  occasionally,    an 
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enormous  size,  so  that  records  speak  of  specimens  several  feet 
in  diameter,  and  weighing  20 — 40  pounds.  Their  most  com- 
mon seat  is  the  subcutaneous  areolar  tissue,  especially  in 
regions  where  fat  is  apt  to  collect,  as  on  the  buttocks,  the 
thighs,  the  back  and  neck,  &c.  They  have,  however,  been 
seen  in  many  other  parts,  as  beneath  the  scalp,  in  the  sub- 
mucous tissue  of  the  stomach,  intestines,  bronchi,  and  in  the 
underlying  areolar  tissue  of  the  various  serous  and  sjTiovial 
membranes.  In  the  knee-joint,  especially,  fatty  growths 
have  been  distinguished  by  Midler  as  "  lipomata  arbores- 
centia,"  m  consequence  of  their  branching  form;  this  seems 
to  result  from  theu-  origiiiating  in  the  areolar  tissue,  and 
gro-s^ing  inward  towards  the  synovial  cavity.  Lipomata  have 
further  been  observed  in  the  kmgs,  liver,  and  kidneys,  and 
in  the  bones.  The  sm-face  of  lipomata  is  commonly  lobulated 
— theu-  form,  for  the  most  part,  globular ;  they  have  a  peciiliar 
doughy  feel,  with  some  degree  of  elasticity.  They  grow 
slowly,  and  occasion  inconveniences  only  by  the  pressure 
they  exert  on  suiTounding  parts :  when  at  last  this  distension 
becomes  excessive,  the  skin  covering  the  tumour  attenuates, 
and  ulcerates,  and  a  sloughing  sore  may  be  thus  produced, 
which  may  destroy  Kfe  by  exhaustion.  It  sometimes  hap- 
pens that  a  fatty  tumour  seated  in  the  submucous  tissue 
pushes  as  it  grows  the  yielding  membrane  before  it,  and  thus, 
acquiring  a  pedicle,  hangs  into  the  intestinal  cavity.  A  sfea- 
tonia,  according  to  Rokitansky,  is  a  fatty  tumour,  with  a  pre- 
ponderating excess  of  areolar  tissue,  and  hence  of  firmer  con- 
sistence. Lebert  applies  the  name  to  collected  masses  of 
fatty  matter,  not  consistmg  of  fat  cells,  but  of  concrete  fatty 
granules.  Dr.  Walshe  says,  that  the  steatoma  is  close  in 
grain,  inelastic,  opaque,  suet  or  putty-like,  composed  of 
granular,  amorphous,  and  non- vesicular  fat.  To  this  kind  of 
tumour  we  think  the  name  most  suited. 

Another  variety  of  fatty  tumoui-  is  the  cholesteatoma,  in 
which  a  substance  allied  to  cholesterine  is  secreted  in  the 
interior  of  a  fibroid  cyst,  lined  internally  by  a  delicate  epithe- 
lium, which  is  probably  the  secreting  organ.  The  contents 
are  of  a  glistening  mother-of-pearl  aspect,  though  sometimes 
of  a  dull  white ;  they  are  arranged  in  delicate  concentric 
laminse.  The  laminae  consist  of  superimposed  strata  of  cells, 
rendered  polygonal  by  mutual  pressure,  and  resembling,  ex- 
cept in  size,  (being  one-half  smaller,)  the  cells  of  sheep's-fat. 
Between  the  lamime  there  are  numerous  crystals  which  are 
of  tabular  and  lamellar-shape,  and  seem  to  consist  of  pure 
cholesterine.  A  similar  matter  is  occasionally  found  on  the 
free  surface  of  cancerous  and  other  ulcers. 

Before  Ave  proceed  to  describe  vascular  tumours,  which  con- 
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stitute  our  next  class,  we  shall  give  some  account  of  the 
development  of  new  vessels  in  inflammatory  exudations,  and 
other  blastemata.  Two  opinions  are  held  at  present  as  to  the 
mode  in  which  their  formation  takes  place.  By  some,  as 
Paget,  Travers,  and  Simon,  they  are  considered  to  be  formed 
by  •'  outgro^vth  from  adjacent  vessels."  Small  dilatations 
appear  on  the  side  of  a  vessel,  increase  in  length,  and  at  last 
meet  and  coalesce  with  similar  diverticula  in  their  vicinity  ; 
in  this  way  a  new  capillary  loop  is  formed,  and  the  process 
is  carried  on  in  the  same  way.  On  the  other  hand,  Roki- 
tansky,  Vogel,  and  Dr.  Walshe  agree  in  regarding  the  new 
vessels  as  originating  spontaneously  in  the  exuded  blastema. 
We  strongly  incline  to  the  belief  that  their  view  is  the  cor- 
rect one,  or  at  least  that  blood-vessels  are  formed  in  the  latter 
as  well  as  in  the  former  mamrer.  The  following  description 
is  taken  from  Rokitansky  and  Vogel : — In  the  substance  of  the 
exuded  material  there  appears  to  the  naked  eye  small  round- 
ish spots  full  of  blood,  from  which  there  proceed  in  all  direc- 
tions minute  streamlets  filled  with  the  same  red  contents. 
These  primary  channels  are  at  first  mere  excavations  in  the 
blastema,  and  have  no  lining  membrane ;  after  a  time  they 
present  the  characteristic  homogeneous  coat  of  true  vessels, 
and  at  a  later  period  the  external  timics  are  added.  The 
blood-globules  originating  within  their  channels  are  more 
irregular  in  size,  less  exactly  shaped,  and  have  not  the  deep 
red  colour  of  the  original  ones.  It  seems  certain  that  the 
primary  blood-contauiing  spaces  and  their  offsets  are  not 
ramifying  cells,  for  they  appear  m  the  blastema  before  the 
formation  of  cells,  or  even  of  fibroid  tissue  ;  the  development 
of  blood  at  certain  points  seems  to  be  the  only  determining 
cause  of  their  formation,  just  as  it  is  in  the  embryo.  Our 
knowledge  respecthag  the  mfluence  which  the  nature  of  the 
blastema  has  on  the  production  of  new  vessels,  amounts  to 
this — (1),  that  in  blastemata  lurder going  similar  develop- 
mental changes,  the  tendency  to  the  formation  of  vessels  is 
much  greater  in  some  than  it  is  in  others  ;  (2),  that  in  blas- 
temata which  remain  in  then-  origmal  crude  solid  state,  and 
do  not  break  up  by  fibrillation,  very  little  vascular  develop- 
ment takes  place.  The  vessels  originatmg  as  just  described, 
are  larger  than  capillaries,  at  least  in  parts  of  their  covurses, 
less  uniform  in  calibre,  and  more  delicate ;  they  communicate 
with  the  general  cii'culation  by  extending  tlirough  the  blas- 
tema till  they  meet  with  the  vessels  of  the  subjacent  mem- 
brane, and  anastomose  with  them.  Another  variety  in  the 
mode  of  development  of  new  vessels  has  been  observed  by 
Rokitansky  in  cancerous  blastemata.  Parent  cells,  such  as 
might  have  contained  a  brood  of  young  cells,  were  seen  filled 
with  red  blood-globules  ;  offsets  proceeded  from  these  cells 
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filled  with  the  same  red  contents,  and  formed  anastomoses 
with  similar  ones  from  adjacent  cells.  The  same  special 
tendency  to  vascular  development  is  evidently  inherent  in 
some  cancerous  and  non-intiammatory  blastemata  as  in  the 
common ;  thus  encephaloid  growths  are  sometimes  so  highly 
vascular  as  to  be  considered  a  distinct  variety,  the  Fmigus 
Hffimatodes  ;  in  multiloeular  ovarian  tumours,  some  loculi 
will  be  found,  whose  contents  are  red  with  blood,  while  in 
adjacent  ones  scarce  any  trace  is  's'isible.  To  say  why  vas- 
cular formation  should  so  remarkably  predomuiate  in  one 
growth,  or  part  of  a  growth,  rather  than  another,  is  as  diffi- 
cult as  it  would  be  to  explain  why  one  organ,  or  one  part  of 
an  organ,  is  naturally  more  vascular  than  another ;  for  in- 
stance, why  muscle  is  more  vascular  than  tendon. 

From  these  remarks  upon  the  excessive  development  of 
vessels  we  naturally  pass  to  the  consideration  of  growths 
which  mainly  consist  of  them,  and  are  consequently  called 
vascular  tumours.  Of  these  there  seem  to  be  two  kinds,  one 
consistmg  of  dilated,  arterial,  or  venous  branches,  "\vith  a 
certain  quantity  of  intei-posed  areolar  tissue,  to  which  the 
name  angeiectoma  may  properly  be  applied ;  the  other  pre- 
sentmg  a  more  truly  erectile  texture,  i.  e.  spaces  separated  by 
intervening  columns  of  fibrous  tissue,  and  Imed  by  an  epithe- 
lium, which  are  distended  by  blood  iir  a  greater  or  less  de- 
gree. The  commiuiication  between  the  cells  and  the  arteries 
is  more  or  less  free  ;  when  the  former  is  the  case,  the  tumour 
pulsates  strongly.  Naevi  are  tumours  of  this  kind,  occurring 
in  the  skin,  which  is  theii'  most  fi-equent  seat ;  they  also 
occur,  however,  in  numerous  other  parts,  even  in  the  interior 
of  bones,  which  become  dilated  and  thinned  by  their  growth. 
They  are  very  often  congenital,  their  increase  in  size  some- 
times is  very  rapid,  and  seems  to  be  favoured  by  a  contusion, 
or  any  cause  of  irritation.  Of  the  non-malignant  character 
of  erectile  Avascular  tumours  there  can  be  no  doubt ;  they  con- 
tain notliuig  but  a  fibrous  structure  interposed  between  their 
vessels  ;  but  with  regard  to  some  other  gro'wths,  more  of  the 
character  of  the  angeiectomata,  there  may  often  be  room  for 
doubt,  at  least  during  life.  ^Microscopical  examination,  how- 
ever, of  the  tumour-,  will  in  most  cases  readily  show  whether 
any  elements  which  can  be  considered  as  cancerous  are 
mingled  with  the  dilated  vessels.  A  simple  vascular  tumoiu-, 
though  it  may  accidentally  biu-st,  and  give  rise  to  haemorr- 
hage, does  not  soften,  and  ulcerate,  and  bleed  in  the  same 
contmuous  way  that  an  hoematoid  cancer  does.  Little  is 
positively  kno^vn  as  to  the  way  in  which  vascular  tumours 
are  formed ;  the  angeiectoma,  consistmg  as  it  does  of  dilated 
vessels,  must  in  some  way  proceed  fi-om  a  defective  contrac- 
tility  of  the  vascrdar  coats,  wliich  peld  to  the  distending 
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impulse  of  the  heart.  This  defect  seems  in  some  cases,  as  in 
those  quoted  by  Dr.  Carswell,  to  pervade  the  arterial  system 
throughout,  or  at  least  iii  a  considerable  extent,  instead  of 
bemg  localized  in  one  part,  (v.  fig.  3,  plate  iv.  in  his  work,) 
where  the  common  iliac  arteries  and  their  divisions  are 
strangely  contorted  and  expanded  into  pouches  and  dilata- 
tions. Erectile  formations  must  acknowledge  some  other 
cause  more  deeply  affecting  the  origmal  formative  process, 
but  we  do  not  thmk  with  Rokitansky  that  then-  cells  originate 
as  excavations  in  a  solid  blastema.  The  rapidity  with  which, 
when  imperfectly  removed,  they  often  return  again,  also  indi- 
cates a  special  modification  of  the  laws  which  determme  the 
formation  of  tissue. 

Enchondroma.  This  name  was  applied  by  jSIidler  to  certain 
tumours  essentially  consisting  of  cartilagmous  structure, 
whose  real  natui-e  was  first  discovered  by  him.  They  must 
be  carefully  distinguished  from  all  those  dense  white  fibrous 
thickenmgs  which  present  very  much  the  external  aspect  of  a 


Enchondroma ;  microscopic  structure— after  Lebert. 

layer  of  cartilage.  Enchondroma  forms  usually  a  globular 
tumour,  with  a  smooth  or  somewhat  tuberiform  surface. 
Internally  a  section  displays  a  number  of  loculi  of  very  irre- 
gular roundish  shape,  filled  with  a  firmly  gelatinous,  or  rather 
pellucid  substance.  The  walls  of  the  loculi  consist  of  a 
whitish  fibrous  tissue,  more  or  less  closely  resembling  that  of 
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fibro-cartilage ;  in  some  much  rarer  cases  this  is  replaced  by 
an  amorphous,  firm,  intercellular  substance,  very  similar  to 
that  of  true  cartilage.  The  gelatinous  matter  consists  of 
roimdish  or  elliptic  cells,  varying  from  y^t^ — mi^^  "^ch  in 
diameter,  containing  graniilar  nuclei,  or  secondary  nucleated 
cells  in  their  interior.  Enchondi-oma,  by  boiling,  generally 
yield  chondi-in,  the  same  substance  as  is  obtained  from  ordi- 
nary ruiossified  cartilage ;  occasionally,  however,  it  jdclds 
glutine.  Tumoiu-s  of  this  kind  sometimes  originate  in  the 
interior  of  the  bones,  which  they  expand  so  as  to  form  a  thin 
capsule  covering  their  surface  ;  this  is  sometimes  absent  en- 
tirely, or  may  be  deficient  at  certain  spots.  In  the  interior 
of  the  mass  there  often  remain  enclosed  portions  of  the  can- 
cellous tissue  of  the  bone.  Vogel  states  that  enchondromata 
may  originate  also  on  the  siu-face  of  bones,  especially  the 
flat ;  in  this  case  they  are  of  course  invested  only  by  perios- 
teum, and  not  by  any  bony  capsule.  Enchondroma  is  occa- 
sionally observed  in  soft  parts  ;  it  contains  then  no  bone,  and 
its  structure  is  more  purely  that  of  hyaline  cartilage.  The 
chosen  seat  of  enchondroma  is  in  the  bones,  especially  in  the 
phalanges  of  the  toes  and  fuigers  ;  out  of  thirty-six  cases  the 
metacarpus  and  phalanges  were  afi'ected  twenty-six  times, 
the  tibia  tlu-ee,  the  ilium  one,  the  cranium  one,  the  ribs  one. 
Li  the  four  other  cases  the  testicle  was  in  two  the  seat  of  the 
disease,  the  parotid  in  one,  the  mamma  of  a  dog  in  one. 
Rokitansky  mentions  having  seen  it  also  in  the  subcutaneous 
cellular  tissue,  and  in  the  bony.  It  occurs  most  often  in  the 
young,  but  sometimes  has  not  appeared  until  an  advanced 
period  of  life  ;  when  this  is  the  case  it  is  often  associated  mth 
exostoses  and  osteophytes.  Enchondroma  is  of  slow  growth, 
and  does  not  usually  attam  a  large  size  ;  one  instance,  how- 
ever, is  recorded,  in  wliich  the  tumour  weighed  nine  poiuids 
and  a  half.  They  do  not  contaminate  the  system,  and  only 
become  dangerous  if  they  inflame  and  ulcerate,  and  pour  out 
a  copious  discharge.  Cartilagmous  tumours  are  prone  to 
ossify,  and  in  this  instance  the  term  is  not  misapplied,  as  true 
bony  structure  is  really  found.  The  ossific  change  sometimes 
seems  to  have  commenced  at  the  root  of  the  tumoirr,  at  its 
bony  attachment,  and  to  extend  outwards  towards  the  circum- 
ference, folic  wmg  the  progress  of  the  cartilage  formation, 
just  as  it  does  during  the  growth  of  the  shaft  of  a  long  bone. 
In  this  Avay  a  cartilaginous  tumour  is  converted  into  an 
exostosis.  In  other  cases  ossification  commences  from  nu- 
merous independent  centres,  from  which  bony  fibres  radiate  in 
all  dii'ections,  and  would,  after  a  time,  become  confiuent. 

MYELOID    TUMOURS. 

In  liis  eighth  lectui-e,  Mr.  Paget  has  described,  with  his 
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usual  ability,  a  class  of  tumours  with  Avhich  jDathologists  have 
Init  recently  become  acquainted.  They  are  termed  myeloid, 
liom  their  bemg  usually  developed  m  or  upon  bones,  and 
from  the  similarity  of  then-  structvu-al  elements  to  certam  cor- 
puscles fomid  hi  the  marrow  (jiviXov)  of  young  bones.  The 
tumour  may  either  be  enclosed  m  a  capsule  of  expanded 
bone,  or  only  by  a  periosteal  mvestment.  Thej^  are,  for  the 
most  part,  rather  fh-m,  but  brittle,  compact,  of  spherical  or 
(ivoid  shape  when  mvested  by  bone,  more  brregular  and  lobu- 
Icited  when  growing  upon  bone.  The  cut  sui-face  is  smooth, 
uniform,  shming,  succulent,  with  a  yellowish  fluid ;  com- 
monly variegated  by  blotches  of  dark  or  livid  crimson,  or 
various  shades  of  red  upon  a  greenish  or  grajish  white  groiuid. 
The  structtual  elements  characteristic  of  myeloid  tumours 
are  large,  roimd,  oval,  or  irregular  cells,  and  cell-like  masses, 
of  clear,  or  dimly  granular  substance,  g^ — -^^^  inch  diam.  ;  and 
contauring  from  two  to  ten  or  more  oval,  clear,  and  nucleo- 
lated  nuclei.  With  these  occiir  caudate  and  fibre  cells,  and 
free  nuclei,  and  the  wdiole  are  embedded  in  a  dimly  granular 
substance,  mmgled  with  more  or  less  of  molecular  fatty 
matter.  The  history  of  these  tumours,  as  far  as  is  knowm, 
is  nearly  as  follows  : — They  usually  occur  singly,  are  most 
frequent  m  yovith,  and  very  rare  after  middle  age  ;  they  are 
of  slow  growth,  cause  no  pain,  have  no  tendency  to  ulcerate, 
and  are  not  apt  to  reciu-  after  complete  removal.  To  the 
naked  eye  they  may  closely  resemble  malignant  growths,  but 
they  have  not  any  of  their  essential  characters.  For  further 
details  and  illustrative  cases  we  refer  to  Mr.  Paget' s  work, 
p.  212,  from  whence  the  above  summary  has  been  taken. 

OSSEOUS  TUMOURS. 

These  may  be  divided  mto  exostoses,  osteophytes,  and  osteoid 
tumours.  Before  proceeding  to  describe  them,  we  shall  men- 
tion some  of  the  various  parts  and  tissues  which  have  been 
observed  to  be  the  seat  of  true  osseous  formation.  Articular 
cartilages  rarely,  if  ever  ;  the  laryngeal  and  costal  very  fre- 
quently, especially  m  advanced  age,  and  under  the  irritation 
of  adjacent  tuberculous  ulcers,  undergo  ossification.  The  an- 
terior vertebral  ligament  occasionally  ossifies,  so  do  the  ten- 
dons, fasciae,  and  aponeui-oses  in  various  parts.  Dr.  Walshe 
enumerates  the  following  mstances  of  the  formation  of  bone 
in  areolar  tissue,  in  the  sub -mucous  tissue  of  the  gall-bladder, 
in  the  sub-serous  of  the  pleiira,  the  sub-retmal,  the  mtra- 
muscular,  the  parenchymatous  of  the  liver.  He  mentions  also 
ossification  of  muscular  fibre  and  of  the  crystallme  lens  as 
having  occurred. 

An  exostosis  is  an  osseous  tumour,  proceeding  from  the 
bone  or  its  periosteum,  and,  according  to  Rokitansky,  homo- 
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logons  in  texture,  when  fully  developed,  with  that  of  its  base 
and  point  of  origin,  whether  that  be  compact  or  spongy.  Its 
form  A'aries — being  sometimes  broad  and  flat,  sometimes  round 
and  promment,  with  a  narrow  neck,  sometimes  spinous.  They 
do  not  often  attain  a  size  above  that  of  a  hen's  egg.  Some- 
times they  are  single  ;  but  often  several  exist  together  in  the 
same  mdividual,  and  even  on  the  same  bone.  In  texture  they 
vary  considerably  from  that  extreme  degree  of  density  which 
constitutes  the  "  ivory  exostosis"  to  the  porosity  of  ordinary 
cancellous  tissue.  The  compact  exostosis  "  is  compact  from 
the  very  first,  and  grows  in  such  a  way  that  the  layers  which 
are  added  to  it  always  at  once  become  as  dense  as  ivory." 
"  'Wlien  they  are  minutely  exammed,  the  number  of  peri- 
pheral lamuiiE  is  found  to  be  very  considerable,  and  the  cor- 
puscles lying  amongst  them  are  long.  The  Haversian  canals 
are  small  and  far  apart,"  and  the  corpuscles  in  some  parts 
are  quite  absent,  in  others  are  closely  crowded  together. 
"The  spongy  exostosis  proceeds  fi-om  a  circumscribed  rare- 
faction or  expansion  of  the  bony  tissue.  It  forms  a  timiour 
of  cellular  textiu'e,  aboundmg  with  marrow,  which  is  sur- 
rounded by  a  compact  layer  or  rind."  It  may  originate  from 
the  compact  outer  layer  of  the  bone,  or  from  its  spongy  inte- 
rior. In  some  cases  a  tumour  of  this  kind  contains  in  its 
interior  a  well-formed  medullary  cavity,  commimicating  with 
that  of  the  bone.  The  spongy  exostosis  may  remain  in  the 
same  condition,  or  become  indui-ated  and  more  similar  to  the 
compact,  by  the  deposition  of  more  earthy  substance.  If,  as 
occasionally  happens,  a  bony  tumour  grows  mward  into  the 
medullary  canal  of  a  bone,  it  is  termed  an  Enostosis.  Exostoses 
often  arise  Avithout  any  obvious  cause  ;  sometimes  they  appear 
to  develop  in  consequence  of  a  blow  or  strain.  "  In  most 
cases  the  periosteimi  covering  them  is  in  its  natural  con- 
dition;" sometimes  it  is  thickened  and  unusually  adherent. 
They  are  not  peculiar  to  any  period  of  life ;  those  of  the 
spongy  kind  have  been  observed  even  in  new-born  mfants. 
Spongy  exostoses  are  sometimes  destroyed  by  caries  ;  and  in 
a  few  cases  the  ivory  exostosis  has  become  necrosed,  and  been 
thi'O-mi  off.  This  change  must  proceed,  no  doubt,  from  obli- 
teration of  the  Haversian  canals,  and  consequent  cessation  of 
its  nutrition,  and  would  be  similar  to  the  shedding  of  the 
au tiers  of  the  stag. 

Osteophytes. — To  this  class  belong  a  great  variety  of  bony 
growths,  which  form,  for  the  most  part,  in  mflammatory  exu- 
dation, are  pretty  A\idely  spread,  in  many  cases,  over  a  bone, 
and  are  rather  easily  separable  from  it.  In  these  respects, 
and  in  their  greater  iiTegularity,  they  differ  from  exostoses, 
which  are  to  be  regarded  as  outgrowths  from  a  bone,  while 
osteophytes  seem  only  to  be  produced  luider  the  influence  of 
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a  bone.  Osteophytes,  of  warty  or  stalactitic  shape,  are  very 
common  in  the  neighbourhood  of  diseased  jouits,  where  the 
articular  surfaces  are  affected  with  caries.  They  result, 
doubtless,  from  ossification  of  the  exudation,  derived  from 
the  adjacent  hypera;mic  vessels.  In  front  of  the  vertebral 
jomts  and  some  other  synchondroses,  pretty  long  styloid  or 
lamellar  osteophytes  frequently  are  produced,  so  as  even 
sometimes  to  form  a  kmd  of  bony  capsule  around  them. 
"They  arise  from  a  chronic  inflammation  of  the  bones,"  and 
while  these  are  atrophied,  are  often  of  dense  hard  texture. 
Sometimes  the  osteophyte  is  said  to  be  foliaceous,  consisting 
of  beautiful  delicate  lamellae,  arranged  parallel  to  each  other, 
and  rumiing  transversely  vertical  to  the  axis  of  the  bone. 
The  flat  osteophyte  is  sometimes  an  extremely  thin  and  deli- 
cate layer  (like  hoar  frost)  ;  sometimes  it  is  one  or  two  lines 
in  thickness.  It  is  composed  of  delicate  fibrils  and  lamellae, 
and  at  first  has  scarce  any  attachment  to  the  bone  upon  which 
it  lies.  "  At  a  later  period  the  osteophyte  is  found  attached 
to  the  bone  by  some  intervening  minute  round  pillars  and 
plates.  After  havmg  become  gradually  compact,  it  unites 
with  the  bone."  To  this  variety  belongs  the  puerperal  osteo- 
phyte, to  which  attention  has  of  late  been  particularly  di- 
rected. An  accomit  of  tliis  will  be  given  in  the  chapter  on 
the  osseous  system. 

Osteoid  tumours,  in  Rokitansky's  opmion,  are  simply  can- 
cers, in  which  the  stroma  has  undergone  true  ossification. 
This  view  is  favoured  by  the  fact,  that  similar  tumours  are 
very  apt  to  develop  themselves  in  other  and  internal  parts, 
whether  the  origuaal  growth  has  been  removed  or  not. 
Lebert,  however,  distmguishes  them  from  cancer,  and,  from 
the  accounts  which  are  given  of  their  structure,  not  without 
reason.  They  are  described  as  tumours  of  irregularly  protu- 
berant surface,  sometimes  of  rapid,  sometimes  of  slow  growth, 
occa^onally  attaming  a  very  considerable  magnitude,  and. 
origmating  (the  primary  ones)  from  some  bone.  In  struc- 
t\ire  they  consist  of  a  cancellous  bony  tissue,  which  is 
plunged  amid  a  grayish  white,  vascular,  fibrous  material,  in 
which  a  sparmg  quantity  of  cells  and  nuclei  are  discernible. 
This  substance  seems  to  be  similar  to  the  ossifying  basis  of 
the  cancellous  tissvie,  and  yields,  on  boiling,  neither  gelatine 
nor  chondrine.  The  bony  skeleton  of  an  osteoid  tumour  may 
predominate  more  or  less,  so  that  the  structure  may  be  like 
compact  or  spongy  tissue.  Varieties  in  this  respect  may  be 
observed  among  the  different  tumours  m  the  same  individual. 
Osteoid  tumoui-s  have  been  found  in  the  cellular  tissues,  the 
serous  membranes,  the  lungs,  the  lymphatic  glands,  and  in 
the  interior  of  the  great  vessels.  Prom  these  and  other  facts, 
Lebert  arrives  at  the  rather  vague  conclusion,  that  the  cause 
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of  the  appearance  of  these  tumours  is  a  general  osteoplastic 
diathesis.  This  does  not  advance  our  knowledge  much,  and, 
besides,  we  doubt  whether  it  touches  the  principal  pomt,  which 
is,  to  know  whether  the  tumour  is  essentially  a  bony  tumour, 
the  fibrous  part  serving  only  as  an  ossifying  basis,  or  whether 
the  bony  formation,  though  constant,  is  secondary  and  infe- 
rior in  importance  to  that  of  the  soft  matter  ?  Fiu'ther  obser- 
vations must  determine  this. — We  may  mention,  that  the 
name  osteosarcoma  is  given  to  encephaloid  tumours,  ori- 
ginating from  bone,  and  receiving  into  their  mass  long  thorn- 
like or  stalactitic  or  radiated  offshoots  of  bone,  from  the  na- 
tural tissue  in  the  vicinity.  These,  in  some  cases,  may  resem- 
ble very  much  the  arrangement  of  the  bony  portion  of  osteoid. 

CYSTOID    TUMOUKS, 

These  constitute  a  very  large  and  important  class  of  new 
formations.  They  agree  in  the  one  general  character,  that 
they  form  receptacles  which  are  filled  with  various  contents, 
but  in  other  respects  they  present  very  great  diversity.  We 
shall  separate  them  at  the  oTitset  into  two  di'sisions,  the  one 
comprising  cysts,  which  result  from  the  distension  of  a 
natiiral  pre-  existmg  cavity,  the  other  those  which  are  entirely 
new  formations.  Under  the  fii'st  head  we  notice — (1),  the 
common,  so  called  encysted  tumours  which  occur  so  often  on 
the  scalp,  and  elsewhere.  These  are  essentially  sebaceous 
follicles,  whose  orifice  has  become  obliterated,  and  the  cavity 
in  consequence  cdstended  by  continually  accumulating  secre- 
tion. The  contents  of  these  cysts  are  of  very  different  ap- 
pearance, and  the  names  of  meliceris,  hygroina,  atheroma, 
gummy  tumour,  have  been  given  to  express  a  honey-like, 
watery,  pultaceous,  or  jelly-like  condition  of  the  retamed 
secretion.  Examined  microscopically,  epithelial  scales,  free 
fatty  matter,  tablets  of  cholesterme,  crystals  of  triple  phos- 
phate, and  small  hairs  m  various  proportions,  the  epithelium, 
however,  usually  predomuiating,  are  found  to  constitute  the 
contents  of  these  cysts.  The  cyst  itself  appears  as  a  thin 
fibrous  layer,  lined  on  its  inner  side  with  epithelium.  We 
have  seen  one  case  in  which  the  epithelium  in  several 
tumours  had  accumulated  in  a  very  thick  layer  on  the  inte- 
rior of  the  true  cyst,  giving  rise  to  the  appearance  of  a  thick- 
walled  cavity  with  contained  matters  of  the  ordinary  kind  ; 
microscopic  examination,  however,  showed  that  there  was  no 
real  thickenmg  of  the  cyst  itself.  The  scaly  particles  of 
epithelium  seem  to  fill  themselves  occasionally  with  a  pellucid 
refracting  matter,  apparently  of  oily  nature ;  they  are  mingled 
in  some  cases  with  granular  globules,  not  unlike  pus  cor- 
puscles, or  if  inflammation  has  occurred,  with  pus  itself. 
This,    at  least,    is   the   case  with   comedones,  which  are  of 
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similar  nature.  (2).  Mucous  encysted  tumours;  these  are 
essentially  similar  to  the  preceding,  and  are  formed  by  ob- 
struction of  the  duct  of  a  mucous  follicle,  or  small  conglo- 
merate gland.  They  contain  usually  a  glutinous  mucous 
flixid.  They  occur  in  the  lips,  the  mouth,  in  the  cervix  uteri, 
the  Meibornian  glands,  and  in  the  vagina.*  Banula  is  an  ex- 
actly analogous  affection  of  the  duct  of  the  sublmgual  gland. 
(3).  Some  of  the  renal,  and  mammary,  and  probably  most  of 
the  hepatic  cysts  are  produced  in  the  same  way,  by  local  ob- 
literation of  the  duct  canals  at  two  pomts,  and  distension  of 
the  intermediate  portion.  (4).  Smgle  cysts  in  the  ovary  are 
perhaps  formed  by  dropsical  distension  of  the  Graafian 
vesicles ;  this  may  also  be  the  origui  of  others  which  are 
afterwards  compound.  (5).  Cysts  m  the  thyroid  gland  are,  no 
doubt,  often  formed  by  simple  expansion  of  the  normal 
vesicles.  (6).  Certaui  bursge  (not  of  new  formation)  become 
distended  by  a  persistent  increase  of  their  secretion,  and  con- 
stitute cystic  tiunours.  Mr.  Simon  states  that  the  contents 
of  these,  instead  of  bemg  fluid,  are  occasionally  solid,  the 
albuminous  secretion  having  been  replaced  by  a  fibre  forming 
(probably  fibrinous)  blastema. 

Under  the  second  head  we  notice— (1).  Simple  serous  cysts, 
and  synovial  bursre.  These  arise  in  some  cases  evidently 
from  the  effect  of  pressuj-e  or  friction,  in  others  without  any 
such  cause.  Li  the  former  case  we  observe  that  a  kind  of 
condensation  takes  place  in  the  areolar  tissue  of  the  part, 
marking  out  the  limits  of  the  commencmg  bursa ;  within  this 
the  fibrous  bands  are  gradually  absorbed,  while  a  secretion  at 
the  same  time  of  fluid  takes  place,  and  at  last  the  cavity  is 
Imed  by  a  more  or  less  perfect  epithelium,  and  the  new  for- 
mation is  complete.  We  can  discern  the  purpose  for  which 
such  cysts  are  formed,  the  end  they  serve,  but  we  have  no 
idea  of  the  nature  of  the  action  which  determmes  their  forma- 

FlG.  24. 


Simple  serous  oyst,  and  epithelial  particles  from  its  interior— from  vicinity  of 
ovaries. 

tion.     With  regard  to  the  others,  which  form  in  situations 
removed  from  pressure,  as  m  the  broad  ligament  of  the  ovary , 

*  We  found  tlie  contents  of  an  encysted  tumour  of  the  eyelid,  operated  on 
by  Mr.  White  Cooper,  to  consist  of  a  colourless,  translucent  matter,  made  up 
of  multitudes  of  deUcate  granulous  globules,  imbedded  in  a  clear  fluid, 
which  was  coagulated  in  some  measure  by  acetic  acid. 
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the  cause  of  theii-  production  is  iitterly  unkno-v\Ti.  Tliey  con- 
sist of  a  wall  of  fibrous  tissue,  varying  m  thickness  iii  some 
measui-e,  according  to  the  size  of  the  cyst,  condensed  so  as  to 
form  a  smooth  surface  internally,  and  lined  by  a  thin  layer 
of  epithelium,  which  has  generally  appeared  to  us  to  consist 
of  nuclear  particles,  with  inabedding  granulous  matter,  and 
not  of  perfect  cells.  The  import  of  this  condition  of  epithe- 
lium appears  to  have  reference  to  the  rapid  secretory  action 
which  takes  place.  The  fluid  contents  of  these  cysts  may  be 
poor  or  rich  in  albumen,  may  contain  abundance  of  cell 
forms,  or  very  few,  and  may  be  either  loaded  with  cholesterine, 
or  devoid  of  it.  We  can  confirm  the  statements  of  Mr. 
Simon,  that  the  granule  cells,  which  are  sometimes  very 
numerous,  are  the  seat  of  the  colour  of  the  dark  coffee- 
ground-like  matter  which  is  sometimes  present  in  large 
quantity.  Some  of  these  simple  cysts  contain  quantities  of 
fat,  hair,  teeth,  and  even  bone,  so  that  some  good  authorities 
have  expressed  theu-  belief  that  they  were  the  remains  of  a 
partially  absorbed  foetus.  This  is  certainly  not  the  case,  but 
their  occui-rence  is  of  extreme  interest,  and  being  peculiar  to 
ovarian  growth,  suggests  very  stroi\gly  that  the  normal  re- 
productive function  of  this  organ  exerts  itself  by  the  deve- 
lopment of  these  productions  mthin  its  germ-bearing  ca^'ities, 
under  the  influence  of  some  unnatural  stimulus.  This,  of 
coui-se,  applies  especially  to  the  cysts  alluded  to  rmder  the 
first  head,  as  developed  from  the  Graaffian  vesicles,  but  it  is 
Rokitansky's  opinion,  that  cysts  of  new  formation  may  deve- 
lop like  products  also.  Mr.  Paget  states,  that  in  these 
cases  the  wall  of  the  cyst  acquires  in  some  part  the  character 
of  true  skin,  with  hair  follicles,  sebaceous,  and  sometimes 
perspiratory  glands,  and  infers  that  "  the  structures  and  secre- 
tions formed  on  this  portion  of  the  cyst  are  shed  into  its  cavity, 
and  there  accumulate,  and  that  they  remain,  when,  as  often 
happens,  the  cutaneous  structure  on  which  they  are  pro- 
duced has  degenerated  and  disappeared."  Several  simple 
cysts  may  exist  together  in  the  ovary  ;  this,  we  should  con- 
sider most  likely  to  occur  when  they  result  from  development 
of  the  GraafRan  follicles.  Simple  cj'sts  not  unfrequently  occur 
in  the  mrmmary  gland,  or  rather  in  the  dense  areolar  tissue 
investing  it ;  they  have  a  wall  of  condensed  fibrous  tissue, 
and  according  to  Mr.  Birkett,  are  Imed  by  a  characteristic 
epithelium,  consistmg  of  hexagonal  particles.  Their  contents 
are  either  limpid,  opalescent,  non- albuminous  fluid,  or  a 
tenacious,  slimy,  opaque,  variously  coloured,  and  concentrated 
solution  of  albumen.  When  combmed  with  a  peculiar  growth 
of  gland  tissue  advancmg  into  their  ca^aty,  these  tumours 
constitute  the  sero- cystic  sarcoma,  of  which  we  shall  speak 
more  particularly  when  we  cor^e  to  the  morbid  anatomy  of 
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the  mammary  gland.  Cystic  formation  may  take  place  in 
various  kinds  of  tumours,  in  fibrous,  carcinomatous,  sarcoma- 
tous, and  may  be  a  more  or  less  prominent  phenomenon. 
(2).  Compound  cysts.     The  chief  seat  of  these  is  in  the  ovaries, 

Fig.  25. 


Diasram  of  compound  cysts.  In  the  left  fisrure  the  secondary  cysts  are 
seen  ^'rowing  on  the  inner  surface  of  the  parent.  In  the  rigul  they  have 
filled  up  the  cavity. 

where  they  present  two  principal  modes  of  development.  In 
one  of  these  the  parent  cyst,  which  for  the  most  part  con- 
tinues to  predominate  in  size,  gives  origin  to  a  second  gene- 
ration of  cysts,  and  then  agam  to  a  third,  and  so  on.  The 
consecutive  series  of  cysts  are  developed  in  the  walls  of  then- 
parents,  but  do  not  grow  mward  and  occupy  their  cavities  ; 
the  result  is  a  multilocular  mass,  made  up  of  numberless 
cysts  which  are  filled  with  very  various  contents.  These  may 
be  tolerably  limpid  and  clear,  or  very  viscous  and  greenish  ; 
may  contain  a  A^ery  large  number  of  celloid  particles,  or.  very 
few ;  may  be  variously  coloured  by  blood-globules  of  new 
formation,  or  even  replaced  by  a  solid  blastema  loaded  Avith 
developmg  blood  ;  fat,  hair,  teeth,  and  bone,  may  also  occur 
in  these,  as  well  as  in  the  simple  cysts.  The  partitions  be- 
tween the  various  cysts  sometimes  give  way,  and  thus  a 
tumour  is  produced,  which  internally  seems  imperfectly 
divided  into  compartments.  In  the  other  mode  of  develop- 
ment the  secondary  cysts  grow  iiiAx-ard  into  the  cavity  of  the 
parent,  which  they  fill  up  more  or  less  completely,  a  tertiary 
race  behaves  toward  them  hi  the  same  way,  and  so  on.  This 
form  may  be  combined  with  the  preceding.  Rokitansky 
describes  a  kind  of  villous,  or  cauliflower  growth,  which 
originates  on  the  wall  of  the  secondary  or  parent  cyst,  and 
may  increase  so  as  not  only  to  fill  the  cyst  cavity,  but  to 
break  through  its  wall,  and  vegetate  in  the  cavity  of  the 
peritonecum.*     The  impression  left  on  the  mind  of  the  ob- 

*  In  the  Report  of  the  Pathol.  Society  for  1851-52,  there  is  an  account,  at 
p.  404,  of  a  Si-owth  on  the  interior  of  an  ovarian  cyst  which  seems  to  be  of 
this  kind.  It  consisted  of  "  vust  numbers  of  pedunculated,  clavate.  clustered 
growths,  formed  apparently  of  a  simple  basement  membrane  enclosing  cells." 
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server  after  a  minute  examination  of  the  compound  cysts,  is, 
that  they  are  of  the  lowest  type  of  organization,  resulting, 
apparently,  from  a  depraved,  degenerate  formative  action, 
which  withdi-awing  blastema  from  its  proper  uses  in  the 
system,  hurries  it  with  a  wasteful  expenditure  into  useless 
and  injurious  elementary  shapes.  How  precious  is  the 
stringency  of  the  law  of  our  organic  constitution  which  is 
comparatively  seldom  infringed  by  such  terrible  aberrations  ! 
It  may  be  remarked,  that  the  tendency  to  cyst  formation 
most  often  appears  in  the  existence  of  several  together  ;  it  is 
certauily  far  more  common  to  find  several,  whether  of  new 
formation,  or  resulting  from  distension  of  natural  cavities, 
than  to  find  a  solitary  one.  This  indicates  some  special  mo- 
dification of  the  normal  organic  action,  but  we  cannot  think 
it  is  such  as  Rokitansky  points  out  when  he  ascribes  all  cyst 
formation,  except  that  arising  from  mere  distension,  to  the 
extraordinary  development  of  a  primary  cell. 

Sarcomatous  tumours  constitute  a  group,  which,  it  must  be 


Pancreatoid  sarcomatous  tumour. 


^^j^,^.©-; 


Structural  elemouts  of  same. 


allowed,  is  very  ill  defined.    We  may  describe  what  we  regard 
as  the  characters  of  a  typical  specimen  ;  but  we  shall  seldom 
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find  them  all  present  in  any  given  instance,  and  frequently 
they  •will  approximate  so  closely  to  those  of  other  classes,  that 
we  shall  remain  in  some  degree  of  doubt.  The  fibrous  group 
on  the  one  hand,  and  the  carcinomatous  on  the  other,  are  the 
territories  which  border  on  the  debatable  land  of  sarcoma. 
The  characters  attributed  to  sarcoma  are  the  following. — It 
occiirs  as  a  local,  for  the  most  part  solitary  formation,  not 
affecting  the  constitution.  If  removed  completely,  it  does  not 
return.  In  shape  it  is  well  defined,  roundish,  with  uneven  or 
lobulated  surface,  often  also  branching  and  extending  itself 
between  the  adjacent  tissues.  Its  size  varies  from  that  of  a 
hazel-nut  to  that  of  a  cocoa-nut  (Walshe),  or  perhaps  may  be 
still  greater.  It  seems  to  have  no  particularly  determined  site  ; 
both  maxillae  (especially  the  upper),  the  interior  of  bones, 
glands,  muscles,  fibrous  membranes,  submucous  areolar  tissue, 
even  the  brain,  are  all  mentioned  as  being  affected  by  it.  It 
belongs  to  an  earlier  period  of  life  than  carcinoma.  Softening 
and  breaking  down  do  not  necessarily  occur  in  the. progress  of 
sarcomata ;  but  if  they  are  exposed,  by  sloughing  of  the  parts 
which  cover  them,  they  may  inflame  and  saniate,  or  slough. 

The  commonest  variety  of  sarcoma  is  that  which  Rokitansky 
calls  the  albuminous  Jibrous  hinwiir,  on  account  of  its  yielding, 
on  boiling,  no  gelatine,  but  an  albuminous  matter.  The  fibres 
are  of  various  kinds,  scarcely  different  from  those  of  ordinary 
fibrous  tumour.  They  lie  m  a  diffused  albuminous  blastema, 
and  are  interwoven  with  a  more  or  less  abundant  vascular 
plexus.  Another  variety  is  the  gelatinous  sarcoma,  the  same 
which  Miiller  has  named  "  coUonema."  It  is  sometimes  very 
soft,  clear,  tremtdous,  like  jelly,  scantily  supplied  ■with  ves- 
sels. In  structure  it  presents,  in  different  specimens,  varying 
proportions  of  fibres,  white  or  elastic,  of  celloid  particles,  ele- 
mentary granules,  and  fibrillating  blastema.  In  other  in- 
stances the  structui'e  is  more  firm  and  resistent,  of  lobulated 
aspect,  consisting  of  white  filamentous  tissue,  intermingled 
with  caudate  nuclei  and  cells.  In  others,  again,  the  inter-cell 
substance  is  firmer,  more  stiff  and  amorplious,  so  that  the 
structure  approaches  that  of  enchondroma.  Some  sarcoma- 
tous tumours  present  a  not  very  distant  resemblance  to  the 
conglomerate  gland  structure,  their  mass  dividing  into  lobes 
and  lobules.  To  such  the  name  of  pancreatic  sarcoma  has  pro- 
bably been  applied.  It  is,  however,  pretty  certain,  that  the 
same  kind  of  structural  arrangement  exists  in  some  cancerous 
growths.  M.  Lebert  has  examined  sarcomatous  tumours  very 
carefully,  and  designates  them  as  fibro-plastic.  By  this  term 
he  seems  to  imply,  that  they  constitute  a  transition  stage  to- 
wards fibrous  tumours ;  and  the  excellent  detailed  descrip- 
tions he  gives  of  their  structure,  are,  on  the  whole,  confirma- 
tive of  the  same  view.     Nuclei,  circular  and  elongated  cells, 
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and  fibres,  make  up  the  chief  part  of  their  structure— the  fusi- 
form cells  being  generally  the  most  numerous.  It  is  to  be 
regretted  that  the  tumours  he  examined  were  not  tested,  so  as 
to  ascertain  whether  gelatine  covild  be  obtained  from  them  in 
quantity.  If  this  had  been  the  case,  their  fibroxis  character 
would  have  been  decided.  Among  the  timiours  we  have  our- 
selves examined,  those  which  seem  to  deserve  best  the  name 
of  sarcoma,  as  being  unlike  either  to  fibrous  and  carcinoma- 
tous groMi;hs,  are  certain  enlarged  Ij-mphatic  glands,  whose 
structure  consisted  of  multitudes  of  nuclei,  set  in  a  fibroid 
stromal  substance.  AVith  these  we  should  class  certain  sepa- 
rate timiours,  entirely  new  formations,  which  are  rather  soft 
or  lax,  of  a  whitish  grey  or  light  pinkish  colour,  either  smooth 
on  the  surface  or  lobidated,  so  as  to  resemble  the  pancreas. 
In  structure  these  are  found  to  consist  of  mp-iads  of  nuclear, 
with  a  few  celloid,  particles,  and  some  trace  of  fibroid  stroma 
mingled  ^\ith  a  large  proportion  of  faintly  granulous  matter, 
and  more  or  less  oily.  These  tumoui-s  contain  notable  quan- 
tities of  gelatine  and  proteine.  Generally  we  should  conceive 
that  a  groArth,  consisting  of  cells  or  of  nuclei,  set  in  a  non- 
fibrillated  homogeneous  blastema,  would  not  yield  gelatine, 
but  albumen,  while  one  which  consisted  of  fusiform  cells  or 
fibres,  would  have  more  or  less  completely  imdergone  the 
chemical  change  which  an  albuminous  blastema  experiences 
in  passing  into  the  state  of  gelatinous  fibre.  The  former  we 
should  therefore  consider  to  be  properly  termed  a  sarcoma — 
i.  e.  a  simple  growth,  of  like  composition  to  flesh,  or  the  albu- 
minous blastema,  efiused  from  the  blood,  not  having  attained 
in  its  development  any  very  special  structural  character.  In 
proportion  as  it  passed  into  the  condition  of  a  fibrous  tumour, 
it  would  lose  its  sarcomatous  character.  Cyst  formation, 
combined  ■\Wth  sarcoma,  constitutes  cysto-sarcoma.  This  is 
said  by  Rokitansky  to  occur  in  thi-ee  forms  :  {\)  simple  cysto- 
sarcoma  ;  (2)  cysto-sarcoma  jwoUferum,  in  which  young  cysts 
grow  on  the  inner  surface  of  the  parent,  and  are  either  sessile 
or  pedunculated  ;  (3)  cysto-sarcoma  phyllodes,  distmguished  by 
a  gro^vth  of  Avascular,  laminated,  or  warty  or  catilifiower-like 
excrescences,  projecting  uito  the  interior  of  the  cyst.  The 
structure  of  these  growths  is  sometimes  more  fibrous,  some- 
times more  similar  to  that  of  gland  tissue.  In  both  cases  the 
foliated  terminal  portions  are  mvested  by  a  distinct  limitary 
membrane,  withm  which  an  epithelium  is  sometimes  discern- 
ible. Cysto-sarcomata  mostly  occur  in  the  female  breast  and 
in  the  ovary. 

CANCEROUS  TUMOU'ES. 

In  attempting  to  give  a  sketch  of  cancerous  or  malignant 
tumours,  we  think  the  best  plau  will  be  to  take  a  tj'pical  spe- 
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cimen,  which  presents  all  the  characters  of  the  genus  strongly 
developed,  and  to  point  out  what  these  characters  are.  We 
shall  afterwards  notice  the  several  species,  and  endeavour  to 
show  how  the  distinguishing  features  gradually  become  ef- 
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Encephaloid— The  first  and  tlie  three  last  of  the  sets  are  from  the  liver,  the 
second  is  from  a  bone,  and  the  thu-d  ii(jin  the  verteb.  column.  The  great 
difference  of  the  cell  forms  is  very  apparent. 

faced,  until  the  formation,  as  often  happens,  is,  or  appears,  al- 
most identical  with  those  of  a  benignant  nature.     A  tumottr, 
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of  the  species  called  encephaloid,  is  certainly  the  trapaSeiyfia 
of  cancer.     It  is  of  rapid  growth,  often  attaining  in  a  short 
time  a  ■very  large  size.     Its  aspect,  resembling  very  closely 
that  of  the  medullary  cerebral  structure,  has  obtained  for  it 
the  name  just  mentioned,  as  well  as  others  of  similar  import 
— medullary  sarcoma,  medullary  fungxis.    Its  colour  is  an  opaque 
white,  often,  however,  varied  in  parts  by  patches  of  deep  red, 
from  vascular  injection  or  ha?morrhage.     Its  consistence  is 
often  so  soft,  that  it  seems  semi-fluid,  and  gives  the  sensation 
of  fluctuation.     In  structure  it  appears  on  section  often  almost 
homogeneous,  sometimes  ^^ith  a  locular  or  fibrous  arrange- 
ment.    Microscopic  examination  shows  that  the  main  mass 
consists  of  celloid  particles  and  cells,  contained  in  a  sparing 
quantity  of  filamentous  tissue,  which  forms  a  kind  of  stroma. 
Such  a  tumouj   is   seldom  solitary,  but  coexists  with  other 
similar  ones  in  the  same  and  in  diff'erent  organs.     If  extir- 
pated, it  is  sure  to  retui-n,  and  probably  difiuse  itself  more 
widely  than  before.     It  poisons  the  lymphatic  current  passmg 
from  it,   and  induces  growths  of  like  nature  in  the  glands 
which  that  ciu-rent  traverses.     It  afl'ects  the  general  system 
with  a  peculiar  cachexia,  marked  by  languor,  emaciation,  debi- 
lity, and  a  sallow  complexion.     It  is  very  apt  to  infiltrate  ad- 
jacent textures  with  its   o^vn  substance,  and,  by  absorbing 
their  nourishment  for  itself,  to  occasion  theii'  atrophy ;  and, 
lastly,  it  tends,  when  exposed,  to  break  down  by  a  kind  of 
decay,   and   to   pour  out  profuse,   exhausting  discharges   of 
serous,  sanious  or  bloody  fluid.     Such  is  cancer  in  its  most 
malignant  form.     Of  the  above-mentioned  characters,  those 
wliich  seem  to  us  most  nearly  pathognomonic,  are  the  tend- 
ency to  infiltrate  adjoining  parts,  to  affect  the  glands  traversed 
by  the  issuing  lymph  current,  to  reproduce  similar  growths 
in  distant  parts,  and  to  retiu-n  after  removal.     If  these  four 
characters  are  decidedly  exhibited  by  any  tumour,  there  can 
be  scarce  any  doubt  of  its  malignant  nature.     It  is  to  be  re- 
marked, that  all  these  characteristics  are  dynamic,  and  not 
structural.     They  result  from  the  invisible  qualities  of  the 
new  formation,   its  mode   of  vegetation,  dissemination,    and 
reproduction,  not  from  any  pectdiarity  of  form  or  arrange- 
ment of  :ts  particles.     Whatever  these  might  be,  a  tumour, 
which  behaved  as  we  have  just  described,  would  proclaim  its 
cancerous  nature.     This  point  we  shall  illustrate  further  on. 
We  now  proceed  to  speak  of  the  other  varieties  of  cancer, 
fii-st,  however,  noticing  the  sub-varieties  of  encephaloid.    The 
name   mastoid  is   given  to  a  kind  of  firm   growth,  which  is 
thought  to  resemble  on  section  the  boiled  udder  of  the  cow. 
That  of  solanoid  (potato-like)  designates  other  hard  cancers, 
resembl'ng  that  vegetable  when  sliced.    Dr.  Walshe  says  they 
are  a  pale  yellowish,  of  unctuour  crisp  look,  and  almost  homo- 
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geneous.  Milt-like  has  evidently  reference  to  a  soft  pale 
growtli  containing  scarce  any  blood.  The  surface  of  a  section 
of  Nephroid  cancer  presents  a  resemblance  to  that  of  a  kidney, 
owing  to  the  peculiar  arrangement  of  its  fibres,  which  are 
themselves  of  a  delicate  gelatinous  transparency,  so  that 
Kokitansky  calls  the  growth  hyaline  cancer.  The  term 
Hcematoid  expresses  a  much  more  important  feature  than  any 
of  the  precedmg,  as  it  unplies  that  the  groAvth  is  unusually 
vascular,  is  the  seat  of  excessive  development  of  vessels,  and 
perhaps  of  blood,  and  is  prone  to  poiir  out  those  alarming 
haemorrhages  which  often  cause  fatal  exhaustion.  When  the 
hsematoid  character  is  strongly  marked,  the  name  of  Fuirgus 
Haematodes  is  applicable.  ilelanoid  cancer  is  in  the  great 
majority  of  cases  encephaloid  structure,  with  the  addition  of 
black  pigment.  The  cell  growth  of  encephaloid  may  consist 
of  large  free  nuclei,  of  caudate  cell  particles,  of  granulous 
globules  much  like  those  of  pus,  but  unaltered  by  acetic  acid, 
of  cells  of  most  various  shapes,  often  irregularly  caudate,  and 
of  pellucid  vesicles.  All  these  may  be  mingled  in  various 
proportion,  or  some  may  constitute  the  chief  mass  of  a  growth. 
The  annexed  cut,  p.  181,  exhibits  cell  structures  of  various 
kinds,  and  for  more  mmute  details  we  must  refer  to  the  trust- 
worthy descriptions  of  Mr.  Paget,  p.  368,  vol.  ii.,  of  his  pub- 
lished lectui'es. 
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Fibroid  stroma  of  a  scirrlious  tumour  of  Pylorus. 

f^cirrhxts  or    hard  cancer  commonly  appears  as   a  knotty, 
or  uneven,  pretty  distinctly  limited,  very  hard   (stony)  tu- 
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mour.  Its  surface  or  section  is  of  a  bluish  or  greyish  white, 
and  often  presents  a  peculiar  glossiness  ;  scarce  any  trace  of 
vessels  is  ordinarily  visible,  except  in  spots,  Avhich  are  m- 
flanied  and  softening.  The  adjacent  tissues,  especially  the 
skin,  when  the  growth  is  subcutaneous  are  more  or  less  in- 
volved, and  drawn  inwards  towards  the  tumour.  Li  structure 
it  consists  essentially  of  a  blastema,  or  basis  substance,  more 
or  less  advanced  in  fibre-development,  in  which  very  various 
forms  of  cell  gro-svth  are  imbedded.  Of  the  latter,  it  is 
utterly  impossible  to  give  any  general  account,  except  to 
correct  the  conunon  idea  that  they  are  of  fusiform  shape, 
they  may  be  bare  nuclei,  cells  of  most  various  aspect,  vesicles  ; 
granular  globules  ;  with  these  oil  and  diffused  granulous  mat- 
ter are  mingled  in  varying  quantity.  Glomeruli  are  often 
seen  ui  fattily  degenerating,  or  m  inflamed  parts  ;  and  parent 
cells,  containing  a  secondary  generation,  are  occasionally 
present.  The  disposition  of  the  fibres  is  very  various,  some- 
times parallel  to  each  other,  sometimes  radiating,  often  cross- 
ing at  right  or  acute  angles.     An  alveolar  arrangement  some- 
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Scirrhous  tumour  of  cerebrum. 

A— Cells. 

B— Section  of  firm  stroma. 


times  exists ;  it  proceeds,  according  to  Rokitansky,  from  the 
development  of  the  parent  cell.  Scirrhus  yields  some  gela- 
tine on  boiling  ;  less  albumen  and  ■  il,  but  more  saline  matter, 
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are  contained  in  it  than  in  enceplialoid.  The  growth  of 
scu-rhus  is  slow,  the  more  so  in  proportion  as  its  fibrous  element 
predominates  ;  it  may  then  exist  long  without  inducing  the 
constitutional  cachexia,  or  reproducing  itself  in  any  distant 
part,  or  even  affecting  the  lymphatic  glands.  The  most  common 
seats  of  scii-rhus  are  the  female  breast,  the  pyloric  extremity 
of  the  stomach,  the  rectum  ;  it  is  usually  the  origmal  forma- 
tion in  these,  or  in  other  parts ;  but  gives  rise  to  secondary 
encephaloid  growths.  A  tumour  of  this  kind  does  not,  even 
when  most  defined,  possess  a  true  cyst ;  often  it  extends 
itself  by  infiltration  among  adjacent  tissues.  It  rarely  at- 
tains a  "large  size,  it  is  not  often  seen  so  large  as  an  orange. 
Various  names  have  been  given  to  some  peculiar  appearances 
occasionally  presented  by  scirrhous  tumoui's ;  of  these  we  shall 
only  mention  the  napiform,  applied  to  certaui  tumours  whose 
"  cut  sui-face  presents  a  number  of  concentric  lines,  resembling 
those  seen  in  the  interior  of  a  turnip  ;  and  the  a2)i?ioid,  or  reticu- 
lated, hi  which  spots  or  streaks  of  an  opaque  oily  matter  are 
api^arent  upon  a  greyish  field,  and  thus  occasion  the  appear- 
ance of  separate  patches,  or  of  a  network.  It  is  ascertained 
that  this  latter  condition  indicates  a  commencing  fatty  change. 
The  surface  of  an  ulcerating  cancer  is  irregular,  of  a  greyish 
or  faint  reddish  aspect,  covered  with  a  thin  watery  sanies, 
or  with  a  layer  of  sloughing  detritus  ;  the  margin  of  the  sur- 
roimding  skin  is  commonly  elevated  and  everted. 

Colloid  cancer,  the  next  variety  Ave  notice,  is  also  called 
alveolar  ;  other  cancers  may  present  more  or  less  of  an  alveolar 

Fig.  30. 


Colloid  cancer  of  a  lymphatic  gland, 
arrangement,  but  it  never  constitutes  the  prominent  featm-e  of 
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their  Btnicture.  The  walls  of  the  alveoli  consist  of  a  fibroid 
tissue,  sometimes  extremely  delicate  and  translucent,  some- 
times, and  especially  in  the  deeper  layers,  strong  and  firm. 
The  contained  loculi  vary  in  size  from  that  of  a  grain  of 
sand  to  that  of  a  pea ;  they  arc  round  or  oval ;  occasionally 
adjacent  ones  communicate  together  by  solution  of  the  inter- 
posed wall.  The  jelly-like  substance  m  their  cavities  is  of  a 
greenish  yellow,  semi-transparent,  and  clammy  ;  "it  yields 
no  gelatine  on  boiling,  but  seems  to  consist  of  a  pecidiar  sub- 
stance, identical  with  that  naturally  occurring  in  the  cavities 
of  the  thyroid,  and  in  some  cysts.  Cells,  nucleated  and  non- 
nucleated,  caudate,  and  fusiform,  nuclei,  and  elementary 
granules,  occur  in  this  siibstance,  and,  luidcr  circumstances 
probably  connected  with  softening  changes,  granule-cells,  and 
fat  molecules.  Endogenous  production  of  the  cells  within 
parent  cells  is  sometimes  observed.  Colloid  may  present  itself 
as  a  distinct  solitary  tumour,"  or  may  infiltrate  the  tissues 
which  it  infests,  when  it  occurs  on  serous  membranes ;  there 
are  often  small  scattered  nodules  of  the  growth  in  the  vicinity 
of  the  larger,  llokitansky  mentions  the  two  following  varie- 
ties of  colloid: — (1).  The  contents  of  the  loculi  increase,  so 
that  their  septa  are  in  great  measure  atrophied  aiul  lost,  and 
the  mass  presents  the  aspect  of  a  tremulous  jelly.  (2).  The 
superficial  alveoli  enlarge  considerably,  and  attain  a  prodigi- 
ous size.  The  favourite  habitat  of  colloid  is  the  stomach  and 
omentum  ;  it  also  occurs  in  the  ovaries,  the  bones,  the  kidneys, 
the  uterus,  and  the  spleen.  Its  growth  is  often  rapid,  and  it 
nuiy  attain  a  very  large  size,  cxceedhig  that  of  a  cocoa-niit. 
The  contents  of  the  alveoli  are  sometimes  of  pearly  aspect, 
l)robably  from  the  presence  of  cholesteatomatous  matter. 
Cruveilhier  has  described  an  areolar  puUarcons  variety,  in 
which  the  loculi  contain  an  opaque,  yellowish,  tallow-like 
matter,  having  the  chemical  constitution  of  casein.  Tliis  we 
believe,  with  Rokitansky,  to  be  a  condition  in  which  fatty 
triuisformation  of  the  gelatinous  matter  is  taking  place  ana- 
logous to  that  noticed  in  reticular  scirrhus.  Colloid  may 
exist  combined  with  scirrhus,  and  also  with  encephaloid  ;  iii 
the  latter  case  the  superficial  loculi  become  occupied  by  soft 
encephaloid  matter.  The  malignant  character  is  less  marked 
in  colloid  than  in  the  other  kinds  of  cancer ;  it  does  not  iiulucc 
such  marked  cachexia,  does  not  reproduce  itself  in  distant 
parts,  does  not  contaminate  the  lymphatic  glaiuls,  and  is 
less  prone  to  softening  and  decay,  or  to  inflammation  and 
saniation. 

Epithelial  cancer  seems  only  recently  to  have  been  admitted 
among  the  varieties  of  this  disease ;  it  is  not  mentioned  by 
Dr.Walshe  in  his  elaborate  work,  and  yet  its  cancerous  nature 
in  many  cases  is  imequivocal  an'I  strongly  marked.    It  occurs 
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almost  solely  on  tcgiimentary  or  mucous  surfaces,  the  lips  and 
checks  are  among  the  parts  most  commonly  afFected  by  it. 
Rokitansky  mentions  having  once  observed  it  in  the  liver,  and 
Dr.  Bcmiett  has  met  with  it  as  a  secondary  growth  in  the  lym- 
phatic glands.  On  mucous  sui-faces  it  appears  as  a  caulitlo  wcr- 
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Epithelial  ciiucer. 

like  gro-svth,  of  a  more  or  less  red  tint  from  vascular  injection,  of 
various  degrees  of  consistency,  and  easily  separated  into  parts 
by  pressure.  On  the  general  tegument,  its  appearance  is  most 
often  that  of  a  low,  tolerably  wcU-defiucd  tumour,  of  hard 
feel,  having  an  ii-regular  nodulated  sui-face,  covered  with  mi- 
nute warty  papilla^ ;  when  ulceration  and  softening  take  place, 
the  surface  becomes  injected,  a  watery  and  serous  discharge  is 
poured  out,  and  gradual  destruction  of  the  part  proL'Ccds.  In 
structure,  these  tumours  essentially  consist  of  an  alteration  of 
the  integimaent,  the  corium  and  subcutaneous  areolar  tissue 
being  converted  into  a  fibroid  substance,  the  papilhv  greatly 
hypertrophied,  as  well  as  the  epithelium  resting  upon  them. 
Li  the  last  specimen  we  examined,  which  was  from  the  lower 
lip,  a  vertical  section  displayed  an  external  Avhitish  layer, 
about  one-third  inch  thick,  marked  by  vertical  stria^,  and  rest- 
ing upon  some  areolar  tissue,  fat,  and  muscle.  Its  surface 
showed  but  slight  traces  of  subdivision.  Its  extent  in  depth 
appeared  to  be  most  accurately  limited  by  the  lower  margin  of 
the  whitish  striated  layer,  but,  upon  examination,  the  areolar 
tissue  immediately  subjacent,  and  for  some  depth,  was  foimd 
thoroughly  infiltrated  with  nuclei  and  granvdar  matter.  Sec- 
tions of  the  altered  integument  showed  papillary  elevations, 
completely  overwhelmed  and  blended  together  by  an  enor- 
mous growth  of  scaly  epitheliimi,  which,  in  some  parts,  showed 
a  tendency  to  fatty  change,  and  here  and  there  the  capsulating 
arrangement  mentioned  below.     If  glands  exist  in  the  part 
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affected,  their  epithelium  may  also  accumulate  withm  their 
canals,  and  thus  add  to  the  size  of  the  tumoui-.  One  pecu- 
liarity is  very  commonly  observable  in  the  arrangement  of  the 
cells  of  epithelial  cancer,  which  does  not  seem  to  occur  in  other 
growths ;  this  is,  that  here  and  there  the  scaly  particles  are 
arranged  in  lamellae  around  a  central  cu-cular  space,  wliich 
appears  to  be  a  largish  cell,  containing  a  younger  cell  growth. 
The  malignant  character  of  epithelial  cancer  is  manifested  in 
its  extending  fi-om  the  superficial  textures  first  involved  to  the 
deeper  seated,  even  to  the  bones  ;  the  larjaigeal  cartilages  have 
often  been  involved  by  it.  It  seems,  however,  to  have  less 
tendency  to  contaminate  the  lymphatic  glands,  and  the  sys- 
tem generally,  than  other  varieties  of  cancer.  Rokitansky  de- 
scribes a  variety  of  cancer,  Avhich  he  calls  villous,  from  its 
consisting  of  a  kind  of  delicate  fibrous  stalk  branching  at  its 
end  into  villous  processes,  with  somewhat  bulbous  termina- 
tions. These  contain  encephaloid  substance  and  are  extremely 
vascular.  Haemorrhage  often  takes  place  spontaneously  from 
them,  and  is  easily  excited  by  the  slightest  lesion.  The  only 
specimen  at  all  corresponding  to  this  which  we  have  exammed, 
was  one  of  cauliflower  excrescence  of  the  uterus ;  it  was  not 
in  a  suitable  state  for  accurate  investigation,  but  we  saw 
that  it  consisted  in  great  measure  of  large  vessels,  covered 
with  a  thick  layer  of  lowly  organized  cell  growth.  Rokitansky 
mentions  a  case  of  this  kind,  in  which  the  growth  sprang  from 
an  evidently  encephaloid  base.  A  cystic  growth  sometimes 
occurs  in  combmation  with  one  or  other  of  the  species  of  can- 


Epithelial  cancer— four  of  the  loculi  are  shown,  and  some  of  the  flattened 
cells,  one  of  which  is  curved,  having  probably  been  arranged  round  a 
locuius. 

cer,  chiefly  with   encephaloid  :    the  cysts  may  be  simple  or 
compound.     The   cysto-carcinomnT,ous   growth  is  usually  of 
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large  size.  There  may  be,  probably,  other  varieties  of  can- 
cerous tiimoui's,  or  to  put  it  otherwise,  tumours  possessmg 
more  or  less  of  cancerousness  ;  but  we  have  now  sketched  the 
outline  of  the  principal  forms  that  are  usually  met  with,  and 
we  feel  con\"inced  that  it  is  far  more  important  for  the  student 
and  the  practitioner,  to  contemplate  steadily  the  great  charac- 
teristics of  cancerous  disease,  than  to  load"  his  memory  with 
details  of  the  incidental  and  trivial.  Partly  on  this  account 
we  have  not  attempted  to  give  any  very  minute  description  of 
the  structure  of  cancerovis  tumours,  for  our  own  examinations 
have  most  thoroughly  convmced  us  of  the  non-existence  of 
any  special  structural  character,  absolutely  and  in  all  cases 
distinctive  of  cancer.  This  point,  wliich  is  in  accordance  with 
the  teachmg  of  the  best  authorities,  seems  far  from  being 
correctly  understood  in  the  present  day,  and  we  camiot  but 
think  that  there  is  still  much  tendency  to  over-estimate  the 
microscope  as  a  means  for  the  diagnosis  of  cancer.  It  is  our 
opmion  that  the  cases  are  very  rare  indeed,  where  the  micros- 
cope will  avail  to  detect  cancer  with  any  certainty,  where  the 
naked  eye  features  are  insufficient.  On  the  other  hand,  we 
have  more  than  once  seen  unquestionable  cancers  made  up  of 
substance  which  we  shoiild  have  been  led,  from  microscopic 
exammation  alone,  to  consider  as  of  a  simple  nature.  ^\Tiat 
may  be  said  relative  to  the  distinguishing  of  cancerous  from 
other  tumours,  by  their  mere  physical  characters,  and  not  by 
their  livmg  actions,  amounts  to  this  : — If  a  tumour,  on  being 
incised  and  compressed,  yield  a  whitish,  milky  jviice  (the  so- 
called  "  snc  cancerettx")  it  is  probably  malignant;  we  have, 
however,  failed  to  obtain  this  sign  from  actual  encephaloid. 
If  the  cell-growth  of  a  tumoiir,  is  what  may  bo  called  exceed- 
ingly multiform.,  i.e.,  one  particle  unlike  another,  the  field  of 
view  bemg  filled  with  utter  varieties  of  shape  and  construc- 
tion, there  arises  a  strong  presumption  that  the  structure  is 
malignant.  If  a  tumoiu"  consist  of  an  abundant  cell-growth 
lying  in  a  basis  substance  of  slight  consistence,  and  contauiin"- 
very  little  fibre,  it  so  far  bears  a  close  resemblance  to  encepha^ 
loid.  If,  on  the  other  hand,  a  tumour  consist  chiefly  of  fibre 
or  fibrillatmg  blastema,  the  presumption  of  its  cancerousness 
diminishes  ;  we  have,  however,  seen  a  growth  in  the  liver, 
which  had  all  the  aspect  of  a  scirrhous  formation,  and  probablv 
was  so,  which  yet  consisted  solely  of  fibre-formmg  solid  blas- 
tema. If  a  tumovir  infiltrate  adjacent  parts,  it  is  probably 
malignant,  but  all  cancers  have  not  this  character.  The  pre- 
sence of  large  cells,  contaming  several  nuclei,  similar  to  those 
figured  by  Lebert*  and  Bennett.f  would  be  a  strong  argument 
for  the  cancerous  nature  of  the  tumour,  from  wlienco  they 

*  Pliys.  ratholng.  PI.  xxi.  fi?  5. 

t  On  Cancerous  and  Cancrbid  Growth.    Figs.  C9  and  117. 


190  CANCEROUS  TUMOURS. 

proceeded.  So  also  we  should  regard  the  development  of  a 
nucleus  into  a  large  graniilous  globule  or  vesicle,  or  into  any 
structure  very  dissimilar  to  its  original  condition,  or  that  of 
the  nuclei  of  nt.tural  tissues.  In  concluding  these  general  re- 
marks, "we  may  state,  we  think,  the  following  position  with 
some  confidence,  -viz.,  that,  starting  from  encephaloid  as  the 
representative  of  cancer  par  excellence,  we  find  the  cancerous 
character  gradually  declming  as  we  pass  through  a  series  of 
formations,  such  as  we  have  above  described,  until  we  come 
to  those  of  whose  innocent  nature  there  is  no  question.  The 
exact  limit,  we  believe,  at  which  cancerousness  is  lost,  cannot 
be  marked  by  any  characters  of  a  growi;h  itself.  The  vessels 
•  of  cancer,  for  the  most  part,  we  believe,  are  of  the  ordinary 
kind,  derived  from  those  of  the  natiiral  tissues  by  the  process 
of  extension  or  growth  ;  sometimes,  however,  it  seems  that 
blood  and  vessels  are  formed  in  the  blastema  of  a  timiour,  as 
we  have  described  them  to  be  in  exudation  matter  ;  this  we 
consider  is  most  likely  to  be  the  case  in  growths  of  the  hsema- 
toid  character.  The  blood  contained  in  the  developing  ves- 
sels is  seen,  as  it  is  said,  to  oscillate  in  them  before  they  have 
anastomosed  ■sA'ith  those  of  the  general  system.  No  special  for- 
mation of  Ij-mphatic  vessels  or  nerves,  seems  to  take  place  in 
cancerous  tumours.  The  lymphatic  vessels  of  the  part  affected, 
no  doubt,  act  as  absorbents  of  the  redundant  blastema,  as  is 
amply  shown  by  the  special  contamination  of  the  glands,  to 
winch  those  vessels  inunediately  proceed.  The  nervous  fila- 
ments traversing  or  distributed  to  the  part  which  is  the  seat 
of  the  cancerous  growth,  are  often  involved  in  the  mass,  and 
becoming  injuriously  pressed  on,  or  otherwise  injured,  occa- 
sion the  most  frightful  pains.  There  is  scarce  anything  accu- 
rately determined,  respecting  the  chemical  composition  of  can- 
cer. Encephaloid  is  said  to  consist  chiefly,  if  not  entirely,  of 
albuminous  matter ;  Scirrhus  to  contain  gelatine  also,  while 
colloid  jelly  seems  to  be  a  principle  quite  sui  generis.  Possi- 
bly there  may  be  some  special  cancerous  virus,  as  there  is  a 
variolous  and  syphilitic,  but  as  yet  chemistry  knows  nothing  of 
it,  and  we  only  infer  their  existence  from  the  effects  they 
produce. 

The  origin  of  cancer  is  a  subject  of  the  deepest  interest,  but 
the  first  and  most  important  step  of  the  process  is  entirely 
concealed  fi'om  us.  M.  Simon  views  a  cancer  as  "substan- 
tially a  new  excretory  organ,"  a  groirth  which  arises  for  the 
purpose  of  eliminating  from  the  system  an  rmhealthy  matter 
which  is  generated  within  it.  Such  a  function,  however, 
is  surely  not  fulfilled  by  all  instances,  even  of  encephaloid, 
and  still  less  of  the  other  species.  It  rather  seems  that  we 
should  recognize  in  cancer  a  grave  alteration  of  the  normal 
formative  powers  ;  those  real,  but  occult   influences  which 
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determine  that — here  bone,  and  there  muscle,  and  there  nerve 
shall  be  produced.  We  know  something  of  the  disturbances 
of  nutrition  occasioned  by  unhealthy  conditions  of  the  blood 
quoad  its  chemical  composition ;  we  know  somethmg  of  the 
origin  of  rheumatism,  and  gout,  and  syphilis,  and  of  the 
effects  they  produce,  but  they  are  very  different  from  the 
phenomena  of  new  formations.  Surely  the  arising  of  a  fibrous 
tumoxir,  an  enchondroma,  or  a  cancer,  implies  a  very  different 
kind  of  action  to  that  which  is  observed  in  any  blood  disease. 
We  certainly  believe  the  blood  to  be  affected,  probably  in  its 
chemical  composition,  as  well  as,  and  most  importantly,  in 
its  vital  endovnnents,  but  we  do  not  thmk  it  is  the  only  seat 
of  primary  alteration.  Were  it  so,  how  would  it  be  possible 
to  account  for  the  constant  preference  manifested  by  scirrhus, 
and  by  other  tumours,  for  particular  sites  ?  We  conceive  then, 
that  in  the  case  of  cancer,  the  blood  and  the  general  system, 
but  especially  some  particular  part,  having  suffered  some 
unknown  deterioration  or  perversion  of  then-  vital  power,  a 
minute  quantity  of  blastema  exuded  in  the  specially  weakened 
part,  (perhaps  in  consequence  of  a  blow  or  other  injiiry,)  com- 
mences to  develop  cell  and  fibre  structure,  which  soon  con- 
stitutes a  new  growth,  endowed  -with  powers  of  assimilation 
and  vegetation  to  an  almost  indefinite  extent.  The  tendency 
to  cancerous  disease,  that  is  to  say,  the  deterioration  of  the 
blood,  and  of  the  assimilative  powers,  may  exist  for  a  long 
time  before  it  expresses  itself  in  the  tangible  reality  of  a 
tumour ;  but  when  this  is  formed  it  becomes  an  engine  for 
multiplication  of  similar  tumoiirs,  and  intensification  of  the 
cancerous  diathesis.  We  have  spoken  of  cancer  as  resulting 
from  the  development  of  effused  blastema,  and  this,  there  is 
good  reason  to  believe,  is  invariably  the  case ;  in  the  vast 
majority  of  instances  the  growth  manifestly  originates  in  the 
interstices  of  textural  elements  ;  in  some  few  it  has  been 
found  in  the  coats  of  the  veins,  but  in  none  has  it  been  cer- 
tainly proved  to  have  originated  in  the  blood.  Cancerous 
growths  have,  indeed,  been  seen  within  the  vems,  but  this 
has  been  the  result  of  perforation  of  their  walls  by  formations 
external  to  them.  Development  proceeds  in  cancerous  blas- 
tema just  as  it  would  do  in  healthy  ;  nuclei  and  fibres  seem 
to  arise  in  the  same  way.  The  former  are  produced,  we  be- 
lieve, with  great  rapidity,  not  by  any  slow  process  of  building 
up  by  coalescmg  granules,  but  by  the  formation,  at  once,  of  a 
small  spherical  body  j.g'jgn  inch  in  diameter,  which  subsequently 
enlarges,  and  presents  the  sharply  defined  envelope  and  the 
clear  central  cavity  with  nucleolar  spots,  which  characterize 
all  nuclei.  Often,  however,  the  abnormal  nature  of  the  for- 
mative process  displays  itself  in  the  irregular  forms  which  the 
nuclei  assume,  becoming  largish  vesicles  or  granular  globules  ; 
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or,  if  they  have  become  included  in  a  surrounding  cell,  en- 
larging, so  as  to  represent  a  cell  themselves,  while  secondary 
nuclei  appear  in  their-  canities.  The  encasement  of  several 
nuclei  iii  one  cell  is  not  unfrequently  observed,  and  is  a  wide 
departure  from  the  ordinary  plan  of  healthy  cell-groAvth. 
Fibres  are  formed  partly  by  development  from  nuclei,  which 
are  often  seen  elongated,  partly,  and  in  greater  degree,  fi-om 
the  blastema,  by  splitting  up  and  division  ;  they  are  rarely  as 
perfect  as  those  of  healthy  tissue.  An  albummous  fluid,  in 
varying  quantity,  is  diffused  thi'ough  a  cancerous  mass,  and 
beyond  all  doubt  partakes  of  the  qualities  of  the  solid  struc- 
ture ;  in  it  the  blood-vessels  may  be  said  to  lie  bathed,  and  by 
it,  in  consequence,  the  blood  traversmg  the  organ  must  be 
contaminated.  This  same  fluid  is  also  taken  up,  in  part,  by 
the  lymphatics,  and  thus  readily  communicates  its  own  can- 
cerousness  to  the  nearest  lymphatic  glands.  The  growth  of 
a  cancerous  tumour  will  be  more  rapid,  in  proportion  as  its 
structure  is  mainly  composed  of  cells,  and  contains  but  little 
fibre,  and  is  also  so  situated  that  it  has  room  to  expand  freely. 
Encephaloid,  in  which  cell-structure  always  predominates,  is, 
notoriously,  of  most  rapid  growth,  but  even  its  progress  is 
comparatively  slow,  while  it  is  confined  withm  unyielding 
walls,  as  in  the  globe  of  the  eye.  Laemiec  supposed  that  all 
cancers  were  origmally  hard,  and  that  in  the  process  of 
growth  they  gradually  became  softer  ;  this  is  not  so  ;  cancers 
may  be  quite  soft  at  then-  commencement ;  but  still,  they  do 
generally  appear  to  diniinish  in  consistence  as  they  advance 
ill  age.  Tumours,  however,  of  the  same  date  may  difl'er  very 
greatly  in  consistence.  Inflammation  may  afi'ect  cancerous 
tumours ;  it  is  commonly  excited  by  then-  exposure  to  the 
air  after  they  have  made  their  way  through  the  covering 
parts.  It  powerfully  accelerates  softening  and  decay.  Sup- 
puration may  take  "place  as  the  result  of  inflammation,  but 
the  pus  is  an  ill-formed  sanious  product,  mingled  with 
detritus.  Cancerous  formations  sometimes  mortity  sponta- 
neously, sometimes  m  consequence  of  inflammation  ;  in  the 
first  case  a  cure  has  been  known  to  take  place,  and  to  attain 
this  artificially  is  the  object  of  various  escharotic  applications. 
It  is  evident  "that  it  is  only  in  instances  of  cancer,  whose 
powers  of  vegetation  are  feeble  and  sluggish,  that  such  a 
proceeding  can  be  successful.  There  are  two  other  changes 
which  cancer  occasionally  undergoes,  and  which  may  result 
in  a  cui-e.  One  is  that  called  Hapoii  if  cation  by  Rokitansky, 
which,  however,  seems  to  be  simply  fatty  degeneration.  It  is 
this  change,  in  an  early  stage,  ^vhich  constitutes  Carci7ioma 
retimlare ;  it  occurs  with  formation  of  granule  cells,  or  in- 
dependently of  them.  The  other  change  is  a  shi-inking  and 
contraction,  a  kind  of  drying  up  Oi.'  the  cancerous  growth  with 
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deposition  of  calcareous  matter,  analogous  to  the  cretificatiou 
of  tubercle. 

The  term  primary  is  applied  to  cancerous  growths,  origi- 
nating for  the  first  time  in  the  system,  secondary  to  those 
that    are   in   some   way  derived  by  dissemination  from   the 
primary.     We  have  already  alluded  to  one  mode  by  which 
secondary  cancers  are   established,  viz. : — that   through   the 
medium  of  the  lymphatics  ;   and  we  have  stated  that  it  is  the 
cancerous  blastema  which  is  absorbed,   and  which  gives  the 
impulse  to  cancerous  development  in  the  glands.     This,  there 
can  be  no  doubt,  is  equally  capable  of  propagating  the  infec- 
tion as  any  solid  germs  to  which  it  is  in  fact  equivalent.     If 
in  some  instances  it  does  not  do  so,  it  is  because  the  natural 
assimilative  power  of  the  gland  tissue  resists  the  iirfectious 
tendency  of  the  blastema,  and  perseveres  m  its  own  normal 
mode  of  nutrition  and  action.     In  the  same  way  we  believe  that 
the  blood-vessels  traversing  the  cancerous  mass  readily  im- 
bibe thi-ough  their  delicate  parietes  the  difl'used  blastema,  and 
that  the  blood  thus  contaminated  when  it  arrives  in  a  suitable 
nidus,  deposits  there  a  blastema,  which,  under  favouring  cii-- 
cumstances,  gives  rise  to  a  secondary  tumoiu-.     The  nidus  is 
most   often   the   next   capillary  plexus   at  which  the  blood 
arrives ;    thus,    cancer    of    the   breast    occasions    cancerous 
tumours  in   the  lungs  m  almost  aU  cases  in  which  it  also 
affects  the  liver,  but  it  often  produces  cancer   in  the  lungs 
without  any  occui'ring  in  the  liver  ;  cancer  originating  m  the 
stomach  occasions  similar  disease  in  the  liver  to  which  its 
veins  proceed,  before  it  produces  any  in  the  lungs.     It  is  easy 
to  understand  that  a  suitable  nidus  is  requisite,  and  that  if 
the  organ  first  traversed  by  the  blood  proceedmg  from  the 
iirfected  part   does    not   afford   such,  the   material   will    be 
effused  in  vain,  the  seed  will  not  germinate  in  a  soil  imsuited 
to  it.     The  recognition  of  the  efficiency  of  cancerous  blastema 
to  produce  similar  formations  is  of  some  importance,   as  it 
does  away  with  the  difficulty  of  supposing  that  solid  germs 
are  introduced  into  the  circulation  through  some  breach  in 
the  walls  of  the  vessels.     These  may,  doubtless,   sometimes 
make  their  way  into  the  blood,  but  there  is  no  proof  that 
they  do,  and  we  are  certain,  on  mere  physical  gromids,  that 
the  blastema  must.     The  analogy  of  pytemia  is  in  favoiu-  of 
our  views ;    Lebert  has    shown  that  the  serum  of  pus  pro- 
duced like  effects  to  the  entii-e  fluid,  and  that  the  globules  of 
pus  were  not  the  special  cause  of  the  multiple  abscesses  by 
being  arrested  in  the  capillaries,  as  they  were  soon  destroyed 
in  the  blood.     Cancerous  blastema,  or  germs,  may  be  com- 
municated also  in  another  way,  viz. : — by  actual  contact  of 
the  diseased  with  other  parts ;  cases  are  mentioned  by  Dr. 
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Bucld,  and  Mr.  Simon,  •which  may  be  considered  to  prove  this, 
though  there  is  no  improbability  whatever  in  it.  Fluid 
blastema  might  easily  be  imbibed  from  a  growth  by  a  soft 
tissue  in  fi-eq\ient  contact  with  it  just  as  a  solution  of  some 
salt  would  be.  Germs,  that  is,  nuclei  and  cells,  might  also  be 
similarly  transferred,  if  any  breach  of  surface  m  the  growth 
had  occurred.  Pathologists  are  generally  agreed  in  attaching 
little  credit  to  the  results  of  the  experiments  which  have  been 
made  relative  to  the  production  of  cancer  by  inoculation,  or 
injection  of  the  cancerous  matter.  Some  few  are  said  to 
have  succeeded,  but  the  great  majority  have  failed  ;  m  this 
there  is  nothing  surprising  ;  we  quite  agree  with  Dr.  "Walshe, 
that  the  non-production  of  cancer  by  moculation  proves 
conclusively  "  the  absolute  necessity  of  constitutional  pre- 
disposition "  for  the  development  of  the  disease.  A  healthy 
system  will  resist  and  overcome  by  an  assimilative  force  the 
cancerous  poison,  just  as  it  will  in  the  case  of  a  dog  that  of 
pus,  while  a  weaker  system  might  be  infected  by  it,  as  the 
rabbit  is  by  the  injection  of  pus.  "What  has  been  called  the 
metastasis  of  cancerous  tumours  has  occasionally  been  ob- 
served; V.  a  case  quoted  by  Dr.  Walshe,  p.  110,  from  Re- 
camier ;  in  this  it  must  not  be  supposed  that  the  tumour 
existmg  in  one  part  is  removed  molecule  by  molecule  to 
another,  but  that  either  a  small  pre-existing  tumour  was 
excited  to  rapid  growth  by  the  wasting  and  absorption  of  the 
other,  or  that  absorption  being  induced  by  some  local  con- 
dition, blastema,  or  germs,  were  carried  in  the  circulation  to 
the  new  nidus,  where  they  commenced  to  germinate  and  de- 
velop afresh.  Were  such  cases  of  transfer  frequent,  they 
would  constitute  a  considerable  objection  to  the  plan  of  caus- 
ing absorption  of  a  tumour  by  pressm-e  upon  it.  It  might  be 
reasonably  conceived  that  the  structure  of  the  locality  in 
which  cancerous  blastema  was  deposited,  would  influence  the 
kind  of  tumour  that  was  therein  developed,  and  such  does 
appear  to  be  the  case,  at  least  to  some  extent.  Thus  scirrhus 
is  far  more  common  than  encephaloid  in  the  female  breast, 
which  abomids  in  fibrous  tissue  ;  and  encephaloid  is  most 
frequent  in  the  liver,  which  contains  little  of  it,  and  chiefly 
consists  01  cells  ;  the  muscular  walls  of  the  stomach  are 
commonly  also  afiected  by  scirrhvis,  as  well  as  those  of 
the  uterus,  and  both  these  consist  mainly  of  fibres.  On 
the  other  head  there  are  exceptions  in  the  case  of  the 
lungs,  and  of  the  meninges  which  are  most  often  attacked  by 
encephaloid.  The  species  of  cancer  termed  epithelial,  seems 
certainly  to  be  determined  by  the  peculiarity  of  its  site,  as  it 
seems  almost  invariably  to  be  developed  on  free  cell-bearing 
surfaces.  It  is  generally  true  that  the  greater  the  proportion 
of  fibre  in  a  tumour,  the  less  i  i  its  malignancy ;  especially 
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intending  thereby  its  tendency  to  contaminate  the  system, 
and  to  destructive  ulceration.     On  the  other  hand,  the  more 
it  abounds  in  cell  growth,  and  in  fluid  blastema,  the  greater  is 
its  malignant  capacity.     M.  Sunon  says,   "  in  proportion  as 
the  blastema  has  suffered  itself  to  iindergo  a  fibrous  transforma- 
tion, in  such  measure  I  cease  to  recognize  that  which  is  dis- 
tinctively cancerous  and  malignant."     BeUe\ing  this  to  be  in 
great  part  true,  we  must  still  remember  that  the  abolition  of 
a  truly  scirrhous  growth  may  be  followed  by  the  develop- 
ment of  encephaloid  ;  the  inactive  fibroid  structure  is  still  the 
expression  of  the  comparatively  quiescent  constitutional  in- 
firmity, which  may  at  any  time  be  roused  to  its  more  severe 
manifestations.     There  is  much  probability  in  the  common 
opinion,  that  cancer  is  an  hereditary  disease.     Dr.  Walshe 
acknowledges  his  belief  in  the  disease  having  thus  originated 
in  some  cases  which  he  witnessed  ;  and,  indeed,  most  persons 
might  adduce  confirmative  testimony.     Still  actual  statistical 
proof  has  not  yet  been  afforded.     Cancer  is,  on  the  whole,  a 
disease  of  advancing  age  ;  it  does,  indeed,  exist  occasionally 
at  every  period  of  life  ;  both  scii-rhus  and  encephaloid  have 
been  observed  in  the  foetus,  and  encephaloid  is  not  uncom- 
monly seen  in  infants  and  children  of  tender  years  ;  but  the 
researches  of  Dr.  Walshe  show  that  the  mortality  from  can- 
cer "  goes  on  steadily  increasing  with  each  succeeding  decade 
until  the  eightieth  year,"  so  that  taking  the  mean  of  both 
sexes,  it  attains  its  maximum  between  the  ages  of  seventy  and 
eighty.     In  males  the  ratio  of  increase  is  more  uniform  than 
in  females  ;  in  them  there  is  a  great  and  rapid  increase  of 
mortality  between  the  ages  of  thirty  and  fifty,  which  "  lends 
support  to  the  current  belief  respecting  the  connexion  of  the 
development  of  uterine  and  mammary  cancer  with  declhiino- 
activity  and  cessation  of  the  genital  functions."      The   in*^ 
fl.uence    of   sex   upon   the    development   of   cancer   is   very 
striking  ;  Dr.  Walshe's  tables  show  that  in  six  years  an  ab- 
solute number  of  deaths  from  this  disease,  in  males,  was  only 
3495,  compared  with  10,146  in  females,  although  the  mean 
rate  of  mortality  in  the  male  exceeds  that  in  the  female.     A 
sanguineous  temperament  is  considered  by  several  who  have 
paid  attention  to  the  question  to  predispose  in  some  measure 
to  cancer.     More  powerful  are  the  effects  of  mental  distress, 
and  of  the  refining,  but  enervating  influences  of  ci\'ilized  life  ; 
at  least,  such  are  the  conclusions  to  which  the  evidence  that 
can  be  obtained  at  present  seems  to  point.     A  fact  of  a  rather 
opposite    import    which    Dr.  Walshe    establishes,    is    that  a 
towii  life  has  no  greater  influence  than  a  country  one,  in  pro- 
moting the  development  of  cancer ;  in  fact,  a  greater  number 
die  of  cancer  in  the  country,  than  ui  the  towns  ;  this  applies  to 
the  mean  of  both  sexes,  but  taking  the  females  separately. 
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the  mortality  from  cancer  among  them  is  greater  in  the  town 
than  in  the  country. 

An  injury  to  a  part  (the  observation  is  most  common  in 
the  case  of  mammary  cancer)  seems  to  be  often  the  exciting 
cause  of  cancerous  development,  and  it  is  probable  enough, 
and  accordant  Avith  the  analogy  of  growth,  that  a  weakened 
part  should  offer  the  least  resistance  to  the  localization  of 
constitutional  disease.  However,  the  immunity  from  cancer 
observed  in  the  Parisian  prostitutes,  and  the  result  obtained 
by  Andral,  with  regard  to  cerebral  carcinoma,  as  following 
injury,  show  that  but  little  is  to  be  attributed  to  this  as  an  ex- 
citing cause.  Habitual  ii-ritation  of  the  stomach  by  alcoholic 
liquors  has  no  effect  in  inducing  carcinomatous  disease  of 
this  organ,  though  it  may  have  sometimes  produced  a  state  of 
smiple  indui'ation,  which  has  been  mistaken  for  scirrhus.  It 
is,  however,  not  to  be  denied,  that  irritation  may  in  some 
cases  determine  the  formation  of  a  cancer ;  as,  for  instance, 
in  the  scrotal  cancer  of  chimney-sweeps,  which  certainly 
seems  to  be  called  into  existence  from  a  latent  predisposition 
by  the  irritation  of  soot. 

In  concludmg  this  subject,  we  may  offer  a  few  remarks 
with  reference  to  the  effects  of  removing  cancerous  tumours 
by  operation.  In  the  first  place,  it  is  quite  clear  that  the  dis- 
ease is  manifestly  constitutional,  and  that  no  sound,  real  cure 
can  be  expected  from  merely  removing  its  external  develop- 
ment. Secondly,  it  is  matter  of  experience,  that  in  not  a  few 
instances  surgical  interference  with  one  tumour  has  provoked 
the  speedy  appearance  of  several  others.  Thfrdly,  any  at- 
tempt at  removal  is  useless  ;  nay,  may  be  absolutely  injurious, 
unless  every  particle  of  cancerous  structure  is  taken  away. 
Fourthly,  epithelial  cancers  seem  least  prone  to  return  after 
removal ;  encephaloid  invariably  does,  and  mostly  with  great 
rapidity  ;  scirrhus  may  be  checked  in  its  progress,  but  its  re- 
turn can  very  rarely  be  prevented.  The  check  which  may  be 
given  by  operation  to  the  progress  of  cancer  depends  on  the 
circumstance  before  stated,  that  a  tumour,  once  formed,  be- 
comes an  instrument  for  the  multiplication  of  similar  tumours 
and  intensification  of  the  diathesis.  It  must  require  a  com- 
bination of  favoiu'able  circumstances,  or  a  great  intensity  of 
the  diathesis,  to  ensure  the  development  of  effused  blastema 
into  an  heterologous  growth  ;  but  when  this  has  taken  place, 
then  the  very  growth  and  vital  actions  of  the  structure  will 
constantly  generate  fresh  supplies  of  cancerous  blastema,  and 
thus  promote  the  formation  of  secondary  cancers.  The  de- 
struction, therefore,  of  the  growth,  which  thiis  reacts  so 
evilly  upon  the  system,  may  be  reasonably  expected,  if  it 
do  not  aggravate,  to  delay  the  cause  of  the  disease.  But  the 
misfortune  is,  that,  as  above  stated,  it  does  sometimes  aggra- 
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vate,  and  tliat  fearfully,  a  previously  indolent  cancerous  dia- 
thesis. Dr.  "Walshe  says,  "  excision  of  a  tumour  seems  to 
awaken  a  dormant  force,  cancers  spring  up  in  all  directions, 
and  enlarge  -with,  a  power  of  vegetation  almost  incredible." 
Why  this  should  happen  we  do  not  know,  but  we  may  con- 
jecture that  when  the  original  diathesis  is  slight,  the  formation 
of  a  tumour  may  tend  in  some  degree  to  localize  it,  and  leave 
the  system  in  a  somewhat  healthier  state,  provided  the  tu- 
mour itself  be  chiefly  fibrous,  and  produce  but  a  small  amount 
of  blastema.  The  removal  of  the  indolent  tumour  may  be 
analogous  to  the  cui-e  of  fistula  in  ano  in  a  person  of  phthisical 
tendency.  The  two  principles  referred  to  of  the  cancerous 
tumour,  in  one  case  acting  as  a  cause,  increasing  the  force  of 
the  disease,  and  in  another  retarding  it,  are  not  contradictory, 
though  opposite  ;  they  will  prevail  in  different  degrees  in 
different  instances,  according  to  the  kind  of  tumoiu-,  and 
other  circumstances. 


CHAPTER  V. 


Foreign  bodies  of  very  various  kinds  are  not  uncommonly 
found  in  the  living  organism,  ha^ing  made  theii-  way  in 
through  the  natural  orifices,  or  having  been  introduced 
thi-ough  wounds.  They  often  occasion  a  great  deal  of  irritation, 
excite  inflammation  and  suppuration,  and  in  this  way  become 
eliminated.  At  other  times  they  remain  for  years  without 
producing  any  symptoms,  and  are  only  discovered  after  death. 
"When  this  is  the  case  they  are  generally  enclosed  in  a  fibroid 
cyst,  which  isolates  them  from  the  adjacent  textures,  and  pre- 
vents them  causing  irritation.  We  recently  found  a  bullet 
thus  capsulated  in  the  abdomen  of  a  cat,  close  to  the  left 
kidney  ;  the  animal  was  in  perfect  health.  Dr.  Walshe  quotes 
a  case  in  which  an  ounce  of  arsenious  acid  was  swallowed 
Avithout  producing  any  fatal  efiects  ;  after  the  lapse  of  a  year 
the  suicidal  attempt  was  repeated,  and  with  success.  The 
arsenious  acid  of  the  former  attempt  was  found  enclosed  in 
a  cyst,  which  had  evidently  prevented  it  from  exerting  its 
poisonous  influence. 

PARASITES. 

These  are  organized  formations  existing  in  a  living  organism, 
but  not  connected  with  it"  by  any  continuity  of  tissue,  and 
possessed  of  an  independent  life.  In  these  respects  they  differ 
from  the  class  of  new  formations.  They  have  been  often  sup- 
posed to  be  produced  in  a  spontaneous  manner,  originating  as 
by  a  kind  of  necessity  from  morbid  products  ;  but  the  progress 
of  inquiry  has  proved,  almost  completely,  that  this  is  not  the 
case,  that  they  are  developed  from  sporules  or  ova  just  as 
beings  of  a  higher  rank  are,  and  that  the  cause  of  their  ap- 
pearing in  certain  localities,  under  certain  morbid  conditions, 
is,  that  in  such  cases  the  germs  find  a  suitable  soil  or  nidus 
wherein  they  can  be  developed.  We  believe  that  recent  re- 
searches have  also  rendered  it  very  probable,  if  not  certain, 
that  the  same  species  of  parasite  may  develop  itself  very 
differently  in  different  localities ;  so  that  some,  which  were 
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formerly  regarded  as  distinct  species,  are  now  considered  to 
be  only  -varieties  of  the  same. 

Vegetable  Parasites.  These  are  microscopic  growths  belong- 
ing to  the  lowest  class  of  the  vegetable  kingdom.  They  are 
found  most  commonly  on  diseased  mucous  surfaces,  some- 
times in  exudations,  but  it  cannot  always  be  clearly  deter- 
mined whether  they  are  the  cause  of  the  diseased  state,  or 
whether  (as  is  more  probable)  the  diseased  tissue  has  merely 
afforded  a  suitable  nidus  for  their  development.  We  enu- 
merate those  which  have  been  observed,  after  llokitansky,  as 
follows  : — (1).  The  mycoderm  of  favus.  It  consists  of  minute, 
transparent,  round  or  oval  vesicles,  often  united  in  branching 
threads.    This  arrangement  results  from  their  mode  of  growth 
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by  elongation  and  division  of  the  cells.  M.  Lebert  has  ob- 
served a  rotatory  movement  of  the  separate  or  united  cells 
similar  to  that  which  has  been  detected  in  other  cryptogamia. 
The  vegetable  growth  is  enclosed  in  a  kind  of  capsule,  which 
is  marked  on  the  siu-face  by  a  funnel-shaped  depression,  and 
is  of  a  sub-conical  shape  beneath,  where  it  is  implanted  in  the 
skin.  Experiments  to  reproduce  the  disease  by  inoculation 
with  the  mycodermic  sporules  have  scarcely  ever  succeeded  ; 
it  seems  therefore  probable  that  they  do  not  constitute  the 
essence  of  the  disease.  (2).  A  similar  fungous  growth  has 
been  found  in  the  sheath  surrounding  the  root  of  the  hair  in 
sycosis.  (3).  In  porrigo  decalvans  a  growth  of  very  minute 
fungi  has  been  detected  within  the  roots  of  the  haii-s.  (4).  A 
similar  one  has  been  found  in  the  hair  roots  in  plica  polonica. 
(5).  Also  in  pityriasis  versicolor.  Croupous,  aphthous,  and 
diphtheritic  exudations  upon  the  mucous  surface  of  the  mouth, 
pharynx,  oesophagus,  intestine,  and  larynx,  are  often  found 
to  contain  minute  fungi  very  similar  to  those  of  faviis,  except 
that  they  are  longer  and  more  slender  and  more  distended  by 
reproductive  granules  at  their  terminal  extremities.  They 
have  also  been  observed  in  gangrsena  oris,  in  sputa  from  a 
patient  affected  with  pneumo-thorax,  in  the  sordes  of  the 
teeth,  &c. 

Animal  Parasites.     Infusoria  (vibriones  and  vorticellae)  are 
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not  unfrequently  found  in  pus,  and  probably  in  other  fluids. 
Dr.  Bence  Jones  has  discovered  vibriones  in  the  urine  of  a  child 
the  moment  after  it  was  passed.  The  following  insects  are 
known  as  human  parasites  : — the  common  flea  (pulexirritans), 
the  chigoe  of  the  West  Indies  (pulex  penetrans)  ;  the  pediculus 
capitis  ;  the  p.  pubis;  p.  vestimenti ;  p.  tabescentium  ;  the  com- 
mon bug  (cimex  lectularius).  To  these  may  be  added  the 
harvest  bug,  which  like  the  chigoe,  burrows  into  the  skin 
probably  for  the  purpose  of  laying  her  eggs.  Among  arachnida 
we  find  two  species  oiacari  that  frequent,  the  one  the  epidermis, 
and  the  other  the  sebaceous  follicles.  The  acarus  scabiei 
(sarcoptes  hominis)  is  a  minute  whitish  creature,  about  -j—^ — 
Jg  in.  in  size  ;  it  has  no  true  head,  but  is  provided  anteriorly 
with  proboscis -like  mandibular  organs  furnished  with  four 
bristles.  There  are  eight  legs,  "four  anterior  are  inserted 
into  the  thorax  by  the  side  of  the  proboscis,  are  jointed,  and 
furnished  with  hairs  and  bristles,  the  last  joint  of  each  ter- 
minating in  an  adherent  disk.  The  posterior  legs,  without 
adhering  disks,  terminate  in  very  long  bristles,"  (Vogel.) 
The  animal  burrows  in  the  epidermis,  and  forms  minute  chan- 
nels, at  the  end  of  which  it  may  often  be  discovered  ;  it  does 
not  inhabit  the  vesicles  or  pustules  which  constitute  the  erup- 
tion, and  ai-e  simply  excited  by  the  irritative  proceedings  of 
the  acarus.  The  acarus  folliculorum  is  proportionally  much 
longer,  about  —^  —  y-  in.  long,  5^  in.  broad,  its  head  has 
two  lateral  palpae  with  an  intervenmg  proboscis,  its  thorax 
is  supported  by  four  pairs  of  very  short  legs  with  terminal 
claws,  its  long,  abdomen  gradually  dimmishes  to  the  end,  and 
contains  some  granular  matter  and  oil  vesicles.  It  inhabits 
the  hair  follicles  and  sebaceous  glands  in  any  region  of  the 
skin,  where  it  may  be  found  in  the  healthiest  persons.  It 
does  not  appear  to  excite  any  disease.  The  following  Helminthic 
parasites  infect  man : — (1) .  Filaria  medinensis,  the  Guinea  worm, 
from  six  inches  to  twelve  feet  long,  about  as  thick  as  a  piece 
of  packthread.  It  makes  its  way  into  the  subcutaneous  tissue 
of  the  lower  limbs  and  some  other  parts,  where  it  remahis  a 
variable  time  without  exciting  any  particular  sjTuptoms,  but 
when  its  progeny  are  approaching  the  period  for  their  ex- 
trusion it  makes  its  way  out,  or  is  extracted  by  hand.  The 
symptoms  of  this  period  are  sometimes  slight,  sometimes  very 
severe.  If  ruptured  during  extraction  the  young  escape  into 
the  cellular  texture  and  excite  an  imhealthy  suppiiration. 
(2).  Filaria  oculi  human i,  discovered  in  the  surrounding  fluid 
and  in  the  crystalline  lens.  (3).  Filaria  hronchialis  once  found 
in  diseased  bronchial  glands.  Other  filaria  have  been  found 
in  the  blood  and  in  the  urine  (spiroptera  hominis,  dacty- 
lius  aculeatus).  (4).  Trichina  spiralis  is  a  minute  round  worm, 
t}^   to    jig   inch  long,   with  an   intestinal  canal   and  distinct 
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oral  and  anal  openings.     It  occurs   enclosed  in  a  transparent 
cyst,  which  is  situate  in  the  interior  of  the  fibres  of  voluntary 
muscle,  separated  by  the  sarcolemma  from  all  surroimding 
textures.     Sometimes  there  are  two  or  three  worms  in  one 
cyst.      Sometimes    the   cyst   contains    calcareous   matter,    in 
which  case  the  worm  is  most  commonly  dead.  The  pathological 
significance  of  this  worm  is  not  very  apparent ;  it  has  often 
been  found  in  persons  who  have  died  of  different   diseases, 
and  even  in  those  who  perished  while  in  health  and  vigour. 
(5).    Tricocephalus  dispar,  a  thin  filiform  worm,  one  and  a  half 
to  two  inches  m  length.     Its   anterior  two  thirds  are  quite 
capillary,  and  pass  rather  suddenly  mto  the  thicker  posterior 
portion.     The  sexes  are  distinct,  the  male  has  a  long  penis 
invested  with  a  proper  sheath.  The  female  produces  numerous 
ova,  few  of  which  are  probably  developed.  The  worm  is  found 
chiefly  in  the  coecum,  adhering  by  its  head  to  the  mucous 
membrane ;   it  is   sometimes  solitary,    sometimes   occurs    in 
great  numbers  ;  it  does  not  appear  to  produce  any  remarkable 
symptoms.    (6).  Ascaris  lumbricoides,  a  round  worm  pointed  at 
both  ends,  from  six  to  fifteen  inches  long,  of  a  greyish  and 
sometimes  red  colour,   sufficiently   translucent  to  allow  the 
viscera  to  be  seen,  marked  by  two  lateral  lines  corresponding 
to  the  principal  vessels,  and  by  two  others  less  distinct,  and 
corresponding  to  the  nervous  cords  on  the  dorsal  and  ventral 
surface.     The  head  is  separated  from  the  body  by  a  slight 
constriction ;  at  its  extremity  is  the  mouth,  siirrounded  by 
three  tubercles.     The  anus  is  situated  on  the  under  surface, 
near  the  extremity  of  the  tail.     The  reproductive  organs  con- 
sist, in  the  male,  of  a  single  seminal  tube,  three  feet  long,  ter- 
minating in  a  reservoir  about  an  inch  in  length,  wliich  com- 
municates with  the  base  of  the   penis  ;    in  the  female  they 
comprise  the  vulva,  situated  at  the  junction  of  the  anterior 
and  middle  thirds  of  the  body,  a  vagina  five  or  six  lines  long, 
a  uterus,    which    divides   into   tAvo   long   tortuous   oviducts 
gradually  diminishing  to  capillary  ovarian  tubes,  which  are 
conspicuous  by  their  whiteness,  as  they  are  coiled  around  the 
intestinal  canal.     They  inhabit  chiefly  the  small  intestines,  but 
roam  about  occasionally  up  into  the  gall  ducts,  the  stomach,  the 
oesophagus,  and  have  even  made  their  way  into  the  nostrils 
and  into  the  mouth,  as  happened  in  a  girl  under  our  care.     It 
seems  at  least  doubtful  whether  they  ever  perforate  the  coats 
of  the  intestine  and  get  into  the  peritoneum.    Sometimes  they 
are  very  numerous  ;  one  patient  passed  as  many  as  four  hun- 
dred and  sixty  in  a  fortnight,  but  this  is  not  common ;  how- 
ever one   would  rather  be  inclined  to  expect  from  the  ap- 
pearance of  one  that   there   were  others  remaining  behind. 
They  have  been  known  to  accumulate  so  as  to  obstruct  the 
intestines ;  more  commonly  they  produce  only  some  amount 
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of  irritation,  or  even  no  symptoms  at  all.  AVe  think  we  hare 
seen  a  case  of  convulsive  paroxysms  depending  on  the  pre- 
sence of  these  parasites  in  the  bowels.  (7).  Ascaris  vermicularis, 
a  minute  white  threadlike  worm,  of  separate  sexes,  the  male 
about  one  and  a  half  Ime  in  lens^th,  the  female  five  or  six  ; 
the  former  has  a  spirally  coiled  tail,  the  latter  a  straight 
tapering  and  very  delicate  one.  There  is  a  transparent 
tuberosity  on  the  head,  with  a  kind  of  alar  membrane  on  each 
side.  They  inhabit  the  rectum  in  vast  numbers,  and  may 
crawl  out  and  get  in  females  into  the  orifices  of  the  adjacent 
canals.  They  occasion  very  distressing  irritation,  perhaps  in 
consequence  of  their  restless  disposition,  which  has  obtained 
for  them  their  name  of  ascarides  {aaKapi^^iv  to  leap).  (8).  Btron- 
gylus  gigas,  a  formidable  large  roiuid  worm,  which  attains  some- 
times three  feet  in  length,  and  is  of  a  blood-red  colour.  The 
male,  as  usual,  is  the  smaller,  is  marked  by  circular  striae  and 
"  shallow  longitudinal  furrows  ;"  at  its  posterior  extremity  it 
has  a  funnel-shaped  pouch,  from  which  a  slender  penis  pro- 
trudes. The  female  has  a  straighter  and  more  obtuse  tail, 
and  at  one  or  two  inches'  distance  from  it  the  vulva.  It  in- 
habits the  kidneys,  and  causes  more  or  less  destruction  of  this 
organ.  Among  the  trematoda  we  are  acquainted  with  three 
species  of  distoma,  which  have  been  found,  though  rarely,  in 
the  human  subject.  The  d.  hepaticiun  and  d.  lunceolatum  are 
both  flat  lancet-shaped  worms,  of  a  yellow- white  colour,  with 
two  suckers,  one  of  which  situated  at  the  head  forms  the 
mouth,  the  other  is  on  the  abdomen  and  is  imperforate.  The 
orifice  of  the  sexual  organs  lies  between  these  two.  They  are 
hermaphrodite.  The  d.  hepaticiim  is  the  larger,  being  eight 
to  foixrteen  lines  in  length,  and  from  one  and  three  quarters 
to  six  lines  in  breadth  ;  its  intestinal  canal  is  ramified.  The 
d.  lanceolatum  is  only  two  to  four  lines  long  and  one  broad; 
its  intestine  is  bifurcated.  They  have  been  found  in  the  gall 
bladder  and  ducts,  and  in  the  v.  porta;  and  its  branches. 
Distoma  octdi  humani  is  of  minute  size,  and  has  been  found 
in  the  fluid  surroundmg  a  cataractous  lens.  Cestoidea. — Two 
very  common  parasites  of  the  human  subject  belong  to 
this  order,  the  tienia  solium  and  the  taenia  lata.  They  are 
both  flat  jointed  worms,  of  a  whitish-grey  colour,  and 
attain,  very  often,  an  immense  length.  Their  joints,  laden 
with  ova,  fi-equently  separate,  and  are  discharged  from  the 
system,  while  fresh  ones  are  formed  in  succession  behmd 
the  head.  The  one  do  not  appear  to  be  developed  in  the 
organism  inhabited  by  the  parent  worm.  The  head  of  the 
tsenia  solium  is  at  the  anterior  smallest  part  of  the  worm ;  it 
is  provided  with  foiir  lateral  suckers,  between  which  is  a 
cii'cle,  sometimes  supportmg  a  double  row  of  hooks  ;  in  the 
centre  of  this  circle  there  is  a  n^aiute  opening,  that  of  the 
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mouth.  "The  anterior  segments,"  Professor  Owen  says, 
"  are  feebly  represented  by  transverse  rugse,  the  succeeding 
ones  are  subquadrate,  and  as  broad  as  long."  Advancing 
posteriorly,  the  segments  still  increase  in  length  and  size,  the 
anterior  part  of  each  is  overlapped  by  the  broader  posterior 


Tieuia  solium.    Head  antl  joints 


Tfenia  lata,    a  marks  the  generative  orifices  in  both. 
From  Owen's  Lectures. 

part  of  the  preceding.  At  about  the  middle  of  the  margins 
of  the  joints  is  situate  the  orifice  of  the  generative  canals, 
which  is  in  successive  joints  on  alternate  sides  ;  this  consti- 
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tutes  a  distinction  between  the  tsnia  solium  and  the  toenia  lata, 
in  which  the  genital  orifices  are  in  the  middle  of  the  ventral 
surface  of  the  segments.  The  alimentary  canal  in  both  tEenise 
seems  to  commence  as  a  single  minute  tube,  which  soon  bi- 
fiu'cates  and  forms  two  di\isions,  which  run  throughout  the 
length  of  the  worm,  at  a  little  distance  from  the  margins. 
The  generative  apparatus  is  very  highly  developed  in  each 
joint,  consistmg  of  a  large  branched  ovarimn  and  a  seminal 
tube,  which  terminates  as  a  small  rudiniental  penis,  situated 
just  anterior  to  the  opening  of  the  ovarian  canal.  The  head 
of  the  tfenia  lata,  or  Botlirxocephalus  latus,  forms  an  elongated, 
sub-compressed  enlargement,  with  an  anterior  obtuse  promi- 
nence, perforated  by  the  mouth,  and  having  two  lateral  sub- 
transparent  parts  separated  by  an  opaque  tract ;  these  have 
been  regarded  as  depressions,  (^odpia,)  whence  the  generic 
name.  There  is  no  trace  of  jomts  within  2^  inches  of  the 
head,  these  are,  at  first,  feebly  mai-ked,  then  the  segments 
expand  posteriorly,  and  slightly  overlap  the  succeeding  ones ; 
their  length  nearly  equals  their  breadth.  The  generative 
apparatus  repeated  in  each  segment,  as  in  the  taenia  solium,  is 
still  more  developed,  and  occupies,  especially  in  the  hinder 
segments,  by  far  the  greatest  part  of  the  space.  It  consists 
of  complicated  tubular  ovaries,  and  a  convoluted  uterus,  on 
the  one  hand,  and  of  a  large  glandular  testis,  vas  deferens, 
semiiral  receptacle,  and  penis,  on  the  other.  Certain  glands, 
which  seem  to  furnish  a  matter  to  protect  and  cement  to- 
gether the  ova,  open  into  the  uterus,  near  its  termination  at 
the  vulva.  The  multiplication  of  the  jomts  seems  to  take 
place  by  division  of  the  first,  that  immediately  succeeding  to 
the  head,  the  two  parts  subsequently  enlarging.  The  sub- 
stance of  the  jomts  in  the  tsenise  consists  of  very  minute  nu- 
cleated cells,  which  doubtless  obtain  nutrition  by  absorption 
of  chyle  through  the  delicate  integument.  There  are  two 
layers  of  muscular  fibres,  a  transverse  and  longitudinal.  The 
ova  are  most  matiired  in  the  posterior  segments,  wliich  are, 
of  course,  the  oldest.  It  is  extremely  remarkable,  and  a 
most  merciful  provision,  that  the  ova  do  not  midergo  develop- 
ment in  the  mtestine  which  lodges  the  parent,  otherwise,  their 
enormous  multitude  would  speedily  exhaust  the  individual 
infested  by  them.  The  further  progress  of  the  ova  has  not 
been  determined,  but  it  is  most  probable  that  after  extrusion 
they  (that  is,  such  as  do  not  become  abortive)  light  upon 
some  suitable  nidus,  where  they  attain  a  certain  stage  of 
development  before  they  are  again  transferred  to  the  intes- 
tine of  some  hospitable  recipient.  The  tajnia  solium  is  a 
native  of  Britain,  Holland,  Germany,  Egypt,  and  the  Levant ; 
the  taenia  lata,  of  Russia,  Poland,  Switzerland,  and  Eastern 
Prussia,  and  of  Middle  and  Southern  France  :  it  is  clear  that 


PARASITES.  205 

it  is  some  peculiarity  in.  the  localities,  and  not  in  the  human 
inhabitants,  which  determines  this  limitation,  as  a  -visitor  to  a 
foreign  comitry  may  be  attacked  by  a  different  parasite  to 
that  which  is  indigenous  in  his  owai  land.  Cystica. — There 
seems  to  be  good  reason  to  doubt  whether  the  animals  con- 
tained in  this  order  should  be  separated  from  the  preceding  ; 
the  formation  of  the  head  in  both  is  identical,  or  nearly  so, 
and  the  different  shape  of  the  body  may  very  possibly  depend 
on  its  being  placed  under  different  conditions  of  development. 
Cysticercus  cellulosa  has  a  conical,  glistening,  white,  trans- 
versely -WTuikled  body,  and  a  caudate  vesicle,  which  assumes 
various  shapes,  according  to  the  press\ire  of  siuTOunding 
parts.  Its  size  is  about  that  of  a  pea  or  bean,  in  most  cases, 
but  when  situate  in  open  cavities,  as  the  cerebral  ventricles, 
it  may  attam  the  size  of  a  hazel  nut.  The  body  and  head 
can  be  ch-awn  mto  the  vesicle,  and  when  there  may  escape 
notice.  The  head  is  somewhat  larger  than  the  neck,  of  a 
quadrangular  shape,  mth  a  round  sucker  at  each  angle,  and 
provided  in  the  middle,  at  the  base  of  a  conical  proboscis, 
with  a  double  cu-cle  of  hooks,  amomitmg  in  number  to  about 
thirty-two.  In  structure,  the  body  and  globose  tail  consist 
of  a  well-marked  homogeneous  membrane,  which  is  covered 
over  internally  with  a  layer  of  highly-refracting  celloid  par- 
ticles. These  are  very  closely  packed  together  in  the  body, 
but  are  less  numerous  in  the  neck,  and  disappear  by  the 
caudal  appendage  ;  they  have  very  much  the  aspect  of  fat 
cells,  but  are  shoi^ii,  by  the  action  of  acid,  to  contain  carbon- 
ate of  lime.  They  lie  upon  a  stratum  of  dark  finely-divided 
molecular  matter,  Av^iich  is  also  spread  over  the  sui-face  of  the 
interior  of  the  caudal  pouch.  A  neutral,  slightly  albuminous, 
fluid  distends  tlris  canity  moderately.  When  the  cysti- 
cercus lies  in  the  substance  of  an  organ,  it  determines  the 
formation  of  a  kmd  of  fibrous  cyst  around  itself;  this  is  want- 
ing when  it  lies  in  a  natm-al  cavity,  as  the  ventricles  of  the 
brain.  After  the  death  of  the  animal  the  body  collapses,  and 
degenerates,  more  or  less  completely,  while  calcareous  depo- 
sition at  the  same  time  takes  place,  so  that  there  remains  at 
last  only  a  chalky  mass  surrounded  by  a  fibrous  cyst.  This 
parasite  occurs  m  the  bram,  and  the  vohmtary  muscles  ;  it  is 
sometimes  solitary,  sometimes  in  great  numbers.  Echinococcus 
hominis  is  a  minute,  but  very  mteresting  and  not  uncommon 
parasite,  which  mhabits,  in  great  numbers,  the  interior  of  those 
large  globular  sacs  which  are  called  acephalo-cysts  or  hyda- 
tids. One  of  these  consists  of  an  external  enveloping  cyst, 
composed  of  condensed  fibrous  tissue  closely  iii  contact  with 
the  tissue  of  the  part  in  which  it  lies,  traversed  by  some 
vessels,  and  lined  on  its  interior,  according  to  Yogel,  by  an 
epithelium.     Within  this  is  a   second  cyst   of  nearly  milk- 
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white  aspect,  nearly  brittle,  and  yet  elastic  in  some  degree, 
without  any  organic  connexion  whatever  with  the  enclosing 
cyst,  and  filled,  itself,  with  a  pellucid  serous  fluid,  in  which 
ai-e  often  numerous  secondary  cysts,  either  free  and  floating, 
or  attached  to  the  wall  of  the  parent.  These  secondary  cysts 
sometimes  contain  a  tertiary,  and  the  tertiai-y  again  a  fom-th 
generation.  The  younger  cysts  are  tensely  filled  with  a  fluid 
like  that  of  the  parent,  which  spurts  out  on  an  incision  being 
made,  whUe  the  membrane  curls  outwards.  They  are  some- 
times so  numerous  as  to  occupy  great  part  of  the  parental 
cavity  ;  they  vary,  also,  much  in  size,  from  that  of  a  small 
seed  to  that  of  a  goose's  egg,  or  even  more.  Their  membrane 
is  precisely  similar  to  that  of  the  parent ;  it  is  beautifully  seen, 
when  a  thin  vertical  section  is  placed  in  the  field  of  the 
microscope,  to  consist  of  a  very  great  number  of  laminae, 
which  are  arranged  concentrically,  and  vary  in  thickness, 
^^0^  5oVo  —  STTiJo  "^^^>  according  to  a  recent  observation 
which  we  made.  The  substance  of  the  membrane  has  the 
chemical  properties  of  coagulated  albumen,  or  fibrme,  and 
there  can  be  no  doubt  that  it  is  the  result  of  the  efinsion  of 


A.  Ecliinococcus,  the  beatl retracted. 

B.  Ecliinococcus.  tlie  head  and  coronet  of  hooks  facing  the  observer, 
c.  Echinococcus,  the  head  extruded. 

B.  Section  of  waU  of  acephalo-cyst,  with  blastematous  layer,  in  which  ai-e 
seen  several  Echinococci. 

liquor  sanguinis  from  the  external  cyst,  which  solidifies  as  it 
is  effused,  layer  by  layer,  and  thus,  somewhat  after  the  fashion 
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of  an  aneurismal  sac,  is  formed  an  interior  laminated  cyst. 
But  little  is  known  as  to  the  mode  of  formation  of  the  second- 
ary cysts  ;  what  we  have  ourselves  observed  amounts  to  this  : — 
On  the  interior  of  a  primary  cyst,  a  number  of  whitish  opaque 
spots,  of  the  size  of  a  pin's  head,  were  seen ;  these  were  pro- 
duced by  the  existence  of  a  number  of  cu-cularly  disposed 
laminae,  identical  with  those  of  the  membrane  itself,  and 
apparently  inclosing  a  cavity.  A  little  more  elevation  and 
isolation  of  these  spots  would  have  produced  a  secondary 
cyst,  not,  mdeed,  detached,  but  sessile  as  they  often  are  foimd 
to  be.  The  transparent  fluid  contents  of  the  cysts  have  a 
specific  gravity  of  1-008 — 1-013,  are  neutral,  or  slightly  alka- 
line, contam  very  little  albumen,  if  any,  some  extractive  and 
fatty  matter,  and  some  salts,  especially  chloride  of  sodium. 
With  respect  to  the  echinococci,  Avhose  habitation  we  have 
now  described,  they  seem  to  form  in  a  stratum  which  lies  on 
the  imier  surface  of  the  parent  cyst.  This  is  of  opaque  oily 
aspect,  and  consists  of  imperfect  celloid  particles,  ii-regularly 
shaped,  non-nucleated,  a  little  larger  than  pus  corpuscles, 
and  with  faint  granular  contents,  lying  imbedded  in  an  oily 
and  granular  matter.  In  this  kind  of  blastema  there  lie 
numerous  echinococci,  which,  as  in  the  instance  referred  to, 
maj'  be  separated,  or  aggregated  together  m  groups.  The 
groups  are  sometimes  inclosed  in  a  spherical  sac,  attached  by 
a  pedicle  to  the  wall,  or  the  mdividuals  of  the  group  are  con- 
nected together  only  by  a  short  branching  pedicle,  which 
sends  a  division  to  each.  The  echmococci  are  about  rjij  in. 
—  j\  m.  long,  and  ^  —  -j^  in.  wide  ;  they  have  a  head  much 
like  that  of  a  taenia,  provided  mth  four  lateral  suckers,  and  a 
double  row  of  booklets,  situate  at  the  extremity,  aromid  an 
orifice.  The  head  is  separated  by  a  contraction  from  a  thicker 
roundish  body,  at  the  posterior  extremity  of  which  is  a  trans- 
verse depression,  into  which  a  short  delicate  pedicle  is  m- 
serted.  This  pedicle  is  the  same  before  mentioned  by  which 
the  animal  is  attached  to  the  cyst  membrane.  The  echmo- 
coccus  is  most  commonly  seen  with  its  head  mverted,  and, 
as  it  were,  doubled  inwards,  so  that  the  animal  appears  of  an 
oval  shape,  with  an  orifice  at  the  part  opposite  to  the  attach- 
ment of  the  pedicle,  and  a  narrow  canal  leading  from  thence 
dovrnward  to  the  middle  of  the  interior,  where  the  cii-clet  of 
hooks  is  now  seen  marking  the  position  of  the  extremity  of 
the  head.  It  consists  of  a  strong,  homogeneous  membrane, 
which  is  covered  over,  internally,  by  a  soft  granulous  sub- 
stance, in  which  are  imbedded  several  refracting,  probably 
calcareous,  celloid  corpuscles.  There  is  no  appearance  of  re- 
productive organs  in  the  echinococci ;  the  young  seem  to  be 
produced  in  the  blastematous  layer  we  have  already  noticed. 
They  are  described  by  ^Ir.  Erasmus  Wilson  as  originating  in 
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certain  transparent  cells,  some  of  which  are,  however,  more 
opaque.  Both  contain  smaller  cells,  but  these  are  more  de- 
fined in  the  latter,  and  are  mostly  nucleated.  The  inclosing 
membrane  of  the  primary  cell  ruptures  and  the  included  cells 
are  diffused  "  in  the  form  of  a  small  opaque  patch  in  the  sub- 
stance of  the  internal  membrane  of  the  acephalo-cyst."  The 
cells  multiply  and  form  a  small  globular  prominence  on  the 
surface  of  the  membrane,  while  one  larger  and  more  transpa- 
rent cell  is  to  be  seen  in  the  interior  of  the  mass.  As  the 
germinal  patch  increases  in  size,  other  protrusions  take  place 
around  the  base  of  the  original  one,  and  develop  in  the  same 
way.  The  formation  of  the  echinococcus  from  the  mass  of 
cells  seems  to  take  place  by  their  coalescence,  and  retiring 
from  the  centre  so  as  to  leave  a  tubular  canal,  which  Mr. 
Wilson  believes  to  be  modified,  so  as  to  form  in  the  body  the 
retractor  muscle  of  the  head,  and  exterior  to  it  the  peduncle. 

A  ciliary  movement  has  been  seen  by  M.  Lebert  in  the  in- 
terior of  echmococci,  it  does  not,  however,  appear  to  be  a  con- 
stant phenomenon.  We  have  never  seen  it  ourselves.  Among 
the  multitudes  of  living  echmococci,  some  are  found  which  are 
shrivelled,  altered  in  shape,  more  opaque  than  the  others,  and 
filled  with  an  opaque  granular  mass.  These  are  doubtless 
dead,  and,  at  the  same  time,  traces  of  others,  Avhich  have  com- 
pletely decayed,  are  discernible  in  the  shape  of  detached  hook- 
lets.  "When,  as  occasionally  happens,  a  cyst,  such  as  we  have 
above  described,  is  entirely  "barren  of  echmococci,  it  is  properly 
termed  an  acephalo-cyst.  This  is  much  more  frequently,  we 
think,  the  case  with  the  secondary  and  tertiary  than  with  the 
primary  cyst.  We  cannot  hesitate  for  a  moment  to  regard  the 
cyst  productions  as  simply  results  of  a  peculiar  exudative 
process,  and  not  as  m  the  least  partaking  of  the  character  of 
animals.  The  exterior  envelop  is  derived  from  the  natural 
tissues  of  the  affected  part ;  the  interior,  which  can  alone  be 
considered  as  proper  to  the  acephalo-cyst,  can  scarcely  be  said 
to  be  oro-anized,  not,  we  think,  certainly  so  much  as  the  suc- 
cessive layers  of  false  membrane,  which  are  formed  upon  an 
inflamed  serous  sm-face.  Neither  can  we  consider  the  ace- 
phalo-cyst as  a  "  gigantic  organic  cell,"  as  all  we  know  of  its 
orio-in  is  entirely  opposed  to  such  an  idea.  Its  relation  to 
the^echinococci  is,  in  all  probability,  that  of  affording  a  suitable 
nidus  for  their  formation  and  development,  but  it  is  by  no 
means  clear  why,  in  some  acephalo-cysts,  the  aniaial  cells  are 
wanting,  or  why,  in  others  inhabited  by  them,  no  secondary 
cysts  are  produced.  Perhaps  it  may  be  found  that  the  deve- 
lopment of  echmococci  and  secondary  cysts  takes  place  in  in- 
verse ratio  to  each  other.  The  cysts,  both  prunary  and  second- 
ary, are  subject  to  degenerate,  thev  become  less  tensely  filled, 
their  walls  softer,  and  more  gelatmous,  their  contents  turbid 
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with  diffused  granulous  matter  and  debris  of  echinococci. 
At  last  they  slirivel  up  into  a  caseous  mass,  which  is  often 
the  seat  of  calcareous  deposit.  A  variable  number  of  its 
progeny  may  decay  in  this  manner,  without  the  parent 
cyst  itself  being  similarly  affected.  Inflammation  of  the  ex- 
ternal enveloping  cyst  is  the  chief  cause  of  the  destruction  of 
the  primary  formation  in  contact  with  it,  this  is  sometimes 
very  acute,  and  leads  to  the  formation  of  an  abscess,  which 
subsequently  opens  externally,  or  into  some  of  the  adjacent 
cavities  or  canals.  The  debris  of  the  acephalo-cyst  and  its  con- 
tents may  be  evacuated  ui  tliis  way,  and  as  the  ca\ity  con- 
tracts and  closes  a  cure  is  effected.  When  the  inflammation 
is  more  chronic,  the  exudation  which  is  poured  out  into  the 
cavity  of  the  primary  cyst  seems  to  derange  the  nutrition  of 
the  included  ones,  so  that  they  shrink  up  and  degenerate  into 
mere  laminae  of  cheesy  consistence  ;  these,  together  with  an 
oily  calcareous  residue  of  the  fluid  contents,  which  are  gradu- 
ally absorbed,  remain  m  the  interior  of  the  primary  cyst.which 
itself  wastes  and  shi-inks  like  its  included  progeny.  In  this 
way  another  kind  of  cure  of  the  disease  takes  place,  as  the  de- 
generated mass  may  remain  for  an  indefbiite  time  in  the  sub- 
stance of  a  part  without  giraig  rise  to  any  symptoms.  Such 
degenerated  acephalo-cysts  have,  it  would  appear,  been  mis- 
taken for  tubercle.  The  following  organs  are  occasionally  the 
seat  of  acephalo-cysts.  The  liver  /car'  e^oxv,  the  peritoneum, 
and  the  imderlying  areolar-tissue,  the  muscles,  the  brain,  the 
spleen,  the  kidneys,  the  limgs,  the  bones.  They  not  micom- 
monly  occur  m  several  parts  at  the  same  time.  The  only  in- 
jurious effects  ordinarily  caused  by  acephalo-cysts,  are  such  as 
result  from  pressure  on  important  parts.  It  may,  perhaps, 
happen  that  they  cause  exhaustion  when  very  numerous. 

It  may  be  well  to  add  a  caution  "with  respect  to  Pseudo-pa- 
rasites, as  they  are  termed.  These  are  either  real  animals, 
which  are  mingled  with  the  excretions  by  impostors,  or  sub- 
stances which  are  really  produced  in  the  body,  but  are  not 
animals  at  all.  It  may  sometimes  require  a  more  than 
ordinary  acquauitance  with  parasitic  animals  to  arrive  at  the 
truth. 


THE   PATHOLOGICAL  ANATOMT    OF    THE 
NEEVOIJS  SYSTEM. 


CHAPTER  VI. 


GENERAL   OBSERVATIONS. 


In  no  organ  or  system  of  the  human  body  is  there  such  an 
apparent  want  of  accordance  and  definite  relation  between  the 
symptoms  of  disease  and  the  structural  derangements  and 
changes  produced  by  it,  as  in  the  nervous  system  at  large. 
This  is  due  to  various  causes.  In  the  first  place,  our  physio- 
logical knowledge  of  the  laws  governing  the  action  of  the 
nervous  system  is  not  on  a  par  with  our  acquaintance  with 
the  processes  operating  in  other  organs  ;  chemistry,  physics, 
mechanics,  can  be  called  to  aid  in  the  investigation  of  the 
healthy  and  diseased  states  of  the  bones,  the  soft  tissues  in- 
vesting them,  the  thoracic  or  abdominal  viscera ;  and  the 
structure  of  these  parts  is  more  analogous  to  what  meets  the 
eye  of  the  scientific  observer  in  other  departments  of  nature. 
The  only  agent  to  which  nervous  functions  can  be  compared, 
eludes  our  senses,  except  in  its  manifestations,  as  much  as 
the  operations  of  the  cerebro-spinal  energies  themselves  ; 
we  can  judge  of  galvanism  and  electricity  by  the  effects  they 
produce,  but  we  do  not  see  their  modus  operandi ;  and  we 
have  not  even  succeeded  in  demonstrating,  as  yet,  the  exist- 
ence, in  the  brain  or  spinal  cord,  of  a  structure  which  may 
legitimately  be  concluded  to  generate  a  force,  in  a  manner 
similar  to  the  production  of  that  powerful  agent,  which  is  now 
metamorphosmg  the  human  race.  It  is,  then,  manifestly  im- 
possible, if  we  are  imperfectly  acquainted  with  the  laws 
governing  the  nervous  system  in  health,  that  we  should 
be  able,  sufficiently,  to  define  and  appreciate  the  deviations 
from  the  healthy  standard  ;  and,  in  many  instances,  we  must 
be  satisfied  to  refer  for  explanation  of  the  symptoms  we  meet 
with,   to   hypothetical   analogies,  or   confess  ovir   entire   in- 
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capability  of  accounting  for  the  phenomena  before  us.  A 
correct  appreciation  of  the  symptoms  of  disease  is  a  point 
which  next  may  be  fairly  demanded  of  us  if  we  attempt  to 
explain  or  seek  for  morbid  phenomena  after  death  ;  thanks  to 
Sir  Charles  Bell,  Flourens,  Marshall  Hall,  Romberg,  and 
other  distinguished  inquirers  of  the  present  age,  much  has 
been  cleared  up,  which  previously  appeared  an  impenetrable 
mystery ;  but  our  means  of  physical  diagnosis  are  still  but 
scanty  ;  we  are  left,  in  a  large  number  of  cases,  to  form  our 
opinions  from  the  subjective  statements  of  the  patient,  and 
where  these  fail  us,  as  in  early  childhood,  or  in  certain  forms 
of  disease,  the  greatest  empirical  experience  may  be  inade- 
quate to  offer  an  explanation  of  the  symptoms,  or  even  to 
determine  their  exact  relation  to  cerebral  lesions.  The  pecu- 
liar connexion  of  the  brain  with  our  mental  powers  and  the 
soul  will,  necessarily,  ever  place  it  in  a  different  position,  in 
regard  to  physical  research,  than  other  organs  of  the  body, 
and  in  no  department  of  natural  science  is  the  caution  more 
necessary,  that  we  should  not  mistake  that  which  is  unat- 
tainable to  science,  and  that  which  the  Creator  has  allowed  to 
be  within  our  reach  ;  and,  valuable  as  are  vivisections,  and 
other  experiments,  made  upon  the  lower  animals,  in  reference 
to  neurology,  we  miist  never  forget,  on  the  one  hand,  the 
disturbance  to  the  ordinary  laws  of  action  likely  to  be  pro- 
duced by  the  injuries  themselves;  and  on  the  other,  the 
chasm  which  intervenes  between  the  brute  creation  and  the 
human  species.  We  cannot  allude  to  the  subjectof  the  dia- 
gnosis of  nervous  disease,  without  dwelling,  forcibly,  on  the 
necessity  for  availing  ourselves  of  those  means  which,  limited 
as  they  may  be,  are  yet  not  used  as  uniformly  and  perseveringly 
as  they  are  applied  for  the  investigation  of  other  morbid 
states  of  the  body.  A  close  examination  by  the  eye  and  by 
the  hand  should  be  made  of  the  cranium,  the  spinal  column, 
and  the  courses  of  affected  nerves  ;  the  thermometer  and  the 
dynamometer  should  be  brought  into  more  frequent  use,  and 
more  accurate  tests  of  the  sensibility  and  mobility,  and  other 
functions  of  the  nervous  system,  ought  to  be  employed  than 
have  hitherto  generally  prevailed. 

The  researches  of  Bright,  Frerichs,  and  others,  have  de- 
monstrated the  close  relation  of  the  state  of  the  blood  to 
cerebral  disease,  and  science  has  shown,  what,  previously, 
was  purely  hypothetical,  that  the  most  fatal  conditions  may 
be  thus  induced  without  any  palpable  changes  being  wrought 
in  the  cerebral  tissues.  It  does  not,  however,  follow,  that 
because  we  see  no  changes  that  none  have  taken  place.  The 
poison  that  we  know  to  be  in  the  blood  may  elude  om-  chemi- 
cal tests,  and  yet  cause  death  ;  then,  seeing  how  limited  our 
knowledge  of  the  nervous  systom  is,  it  is  not  to  be  wondered 
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at  that,  although  the  manifestation  of  altered  function  is  so 
great  as  to  force  the  belief  in  its  altered  constitution,  it  is 
not  in  our  power  to  prove  the  latter  to  the  perception ;  but, 
as  Dr.  Watson  remarks,  "  whatever  may  be  the  nature  of  the 
unknown,  and,  perhaps,  fugitive  physical  conditions  of  the 
nervous  centres,  thus  capable  of  disturbmg,  or  abolishing 
their  functions,  it  is  useful  to  keep  in  our  minds  a  distinct 
and  clear  conception  of  the  fact,  that  there  must  be  some 
such  physical  conditions." 

In  examining  the  pathology  of  the  nervous  system,  we 
shall  adopt  the  succession  usually  followed  by  medical 
writers,  and  consider,  first,  the  brain  and  its  membranes  ; 
next,  the  spinal  chord,  with  its  membranes  ;  third,  the  cere- 
bro-spinal  nerves,  and  the  subject  will  be  concluded  by  a 
summary  of  what  is  known  with  regard  to  the  sympathetic. 


CHAPTER  VII. 


THE  DUKA  MATER. 


The  intimate  relation  existing  between  the  dura  mater  and 
the  cranium  renders  it  peculiarly  prone  to  sympathetic  affec- 
tions propagated  from  the  bone,  and  from  its  proximity  to  the 
latter  it  is  most  likely  to  be  involved  ia  injuries  of  a  trau- 
matic nature.  As  on  its  external  surface  the  close  contact 
with  the  cranium  favours  a  communication  of  disease  from 
without,  so  the  relation  of  its  internal  surface  to  the  arach- 
noid, induces  a  liability  to  communication  of  morbid  action 
from  within.  The  amount  of  idiopathic  disease  discoverable 
in  the  diira  mater  in  the  dead-house,  is  not  great ;  though 
we  are  justified,  by  its  character  as  a  fibro-serous  membrane, 
in  assuming  that  it  is  frequently  affected  during  life  ;  thus 
the  headaches  complained  of  by  patients  affected  with  chronic 
rheumatism  may  often  fairly  be  set  down  to  a  diseased  con- 
dition of  the  dura  mater,  both  from  the  resemblance  which 
its  symptoms  offer  to  those  occiirring  in  rheumatism  of  other 
fibro-serous  membranes,  and  from  the  success  resulting  from 
an  anti-rheumatic  treatment.  It  is  not  the  general  character 
of  rheumatism  to  cause  marked  or  extensive  disorganization 
when  attacking  membranous  expansions,  and  there  are  no 
especial  reasons  to  expect  a  deviation  from  this  rule  in  regard 
to  the  fibrous  covering  of  the  brain.  A  considerable  difference 
exists  in  the  adhesion  between  the  dura  mater  and  the  cranium 
at  different  periods  of  life,  independently  of  disease  ;  the  con- 
nexion is  lax  in  childhood,  and  is  rendered  more  intimate 
and  firm  with  advancing  age,  as  the  sutures  become  ossified 
and  the  bon3s  lose  their  resiliency.  It  is  especially  in  the 
latter  period,  that  external  injuries  are  liable  to  implicate  the 
dura  mater  as  well  as  the  bone,  and  one  of  the  most  common 
effects  of  blows  or  concussions  is  a  forcible  separation  of  the 
membrane,  with  haemorrhage  between  it  and  the  bone.  The 
clot  may,  as  elsewhere,  be  partially  or  entirely  absorbed,  and 
we  accordingly  meet  with  it  in  the  various  stages  of  metamor- 
phosis. One  form  of  hsemorrhage  in  this  region  is  connate, 
and    is  termed  cephalhsematoma ;  *    it  is  produced    by   the 

*  Deriv.  Ke^aXri,  head;  and  alfxcnuitia,  sanguineous  tumour. 
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pressure  exerted  during  parturition,  and  is  generally  found  in 
the  form  of  a  tumour,  varying  in  size  from  a  walnut  to  a 
child's  head,  on  the  parietal  bone,  presenting  during  labour. 
As  this,  however,  is  rather  an  aflfection  of  the  pericranium 
we  shall  revert  to  it  when  speaking  of  the  morbid  anatomy 
of  the  bones.  We  may  state,  that  nature  adopts  the  same 
process  of  limitation  and  absorption  in  the  case  of  the  ex- 
ternal as  in  the  internal  hsemorrhage. 

Inflammation  of  the  dura  mater  presents  the  features  of 
inflammatory  action  in  fibrous  tissues  generally  ;  it  is  never 
of  a  very  active  character,  and  in  many  instances  of  con- 
tiguous inflammation,  the  membrane  seems  to  act  as  a  barrier 
to  intercept  its  progress.  In  the  first  stage  the  membrane 
presents  a  pinky  hue,  which  is  irregularly  difiused,  and  evi- 
dently has  but  little  tendency  to  spread.  The  injection 
causes  the  dura  mater  to  assume  a  more  lax  and  pulpy  con- 
dition, and  it  is  more  readily  detached  from  the  adjacent 
parts.  A  stage  of  infiltration  and  suppuration,  or  of  effusion 
of  lymph,  may  follow  ;  the  latter  is  the  more  frequent  result 
of  idiopathic  mflammation  of  the  dura  mater,  and  may  give 
rise  to  induration,  firm  adhesion,  thickening,  or  to  new  forma- 
tions, such  as  the  production  of  bone.  In  fibrous  tissues 
generally  the  tendency  to  lymphatic  effusion  is  rather  on  the 
surface,  causing  an  attachment  to  adjacent  parts,  whether 
bone  or  muscle ;  in  the  dura  mater,  however,  interstitial 
effusion  is  more  frequently  met  with,  on  which  account  the 
latter  is  more  likely  to  show  the  traces  of  inflammatory  action 
than  aponeurotic  or  fascial  expansions.  "When  apparent  ad- 
hesions occur  between  the  dura  mater  and  the  arachnoid, 
which  are  not  unfrequent,  they  are  rather  the  effect  of  in- 
flammatory action  and  deposition  of  lymph  on  the  latter  than 
on  the  former.  In  such  a  case  the  removal  of  the  dura  mater 
cannot  be  effected  without  laceration  of  the  arachnoid  or 
the  subjacent  grey  matter,  or  connecting  bands  or  shreds  are 
found  to  be  drawn  out  as  the  membranes  are  separated.  The 
reparation  of  solutions  of  continuity  in  the  dura  mater  is  not 
effected  with  the  same  rapidity  and  vigour  that  M'e  see  in 
more  vasciilar  tissues.  From  its  contiguity  to  the  skull  it 
is  very  liable  to  be  implicated  in  external  injuries,  which  may 
assume  the  character  of  the  injury  to  the  bone,  being  cut, 
punctured  or  bruised  ;  or  we  occasionally  meet  mth  laceration 
of  the  dura  mater  from  concussion  at  a  distance  from  the 
point  at  which  the  force  was  applied.  The  same  causes  that 
give  rise  to  haemorrhage  between  the  periosteum  and  bone 
elsewhere,  frequently  induce  extravasation  between  the  dura 
mater  and  the  uiner  table  of  the  skull ;  but  they  are  aU  of 
a  mechanical  nature.  A  form  of  inflammation  that  we  very 
commonly  meet  with  in  the  dura  mater  is  that  resulting  from 
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inflammation  occurring  in  the  internal  auditory  passages  and 
the  cells  of  the  mastoid  process.  This  form  is  not  only 
secondary,  but  also  of  a  dyscrasic  character ;  it  is  met  with 
chiefly  in  childhood  and  in  sci'ofulous  indiyiduals.  As  in- 
fants may  be  aff'ected  with  otitis,  it  often  becomes  a  matter 
of  difficulty  to  form  a  correct  diagnosis  at  the  commencement 
of  the  disease,  when  remedies  are  most  likely  to  arrest  it  and 
prove  beneficial.  The  disease  may  be  initiated  in  the  mucous 
membrane  or  the  bone,  and  as  the  morbid  process  extends 
towards  the  cavity  of  the  cranium,  eff'usion  of  lymph  or  pus 
takes  place  under  the  dura  mater,  and  the  brain  itself  generally 
becomes  involved.  The  dura  mater  is  often  found  black  and 
sloughy,  especially  over  the  diseased  portion  of  bone ;  and 
it  is  a  curious  fact,  illustrating  the  propagation  of  disease  from 
one  tissue  to  another  without  actual  contact  of  the  morbid 
process,  that  there  need  not  necessarily  be  a  perforation  of 
the  pars  petrosa  to  induce  the  inflammation  of  the  dura  mater. 
Mr.  Toynbee  has  found  that  disease  communicated  to  the 
encephalon  in  this  manner  more  frequently  induces  morbid 
action  hi  the  cerebellum  than  in  the  cerebrum.  The  same 
affection,  purulent  otorrhoca,  when  of  long  standing,  is  liable 
to  induce  inflammation  in  the  sinuses  of  the  dura  mater  ; 
though  other  injuries,  accompanied  by  purulent  discharges, 
may  also  give  rise  to  it.  This  particular  form  of  phlebitis  is 
mainly  if  not  exclusively  met  with  in  early  life  ;  when  the 
sinuses  become  inflamed  in  manhood,  it  is  the  result  of  ex- 
ternal injury.  The  dura  mater  In  such  a  case  is  found  more 
closely  adherent  to  the  skull  in  the  line  of  the  inflamed  sinuses 
and  their  vicmity  than  elsewhere,  and  the  contents  of  the 
sinuses  are  flbrinous  coagula,  while  their  lining  membrane  is 
thickened  and  deprived  of  its  lustre  and  smoothness,  as  in 
other  cases  of  phlebitis.  More  or  less  adhesion  is  generally 
found  to  exist  between  the  duja  mater  and  the  visceral  plate 
of  the  arachnoid,  when  the  former  has  suffered  from  in- 
flammation. 

A  gradual  absorption  of  the  dura  mater  from  within,  and 
consequent  thinning,  and  perforation,  is  occasionally  observed 
to  follow  th'^^  growth  of  tumours,  from  tlie  brain,  or  inner 
membranes  ;  it  may  also  result  from  an  unusual  increase  in 
the  size  and  number  of  the  Pacchionian  bodies.  Of  these 
we  shall  have  occasion  to  speak,  when  considering  the  rela- 
tions of  the  arachnoid. 

Little  is  to  be  said  concerning  heterologous  products  occur- 
ring in  the  dura  mater  ;  the  same  cause  which  accounts  for 
the  comparative  rarity  of  idiopathic  inflammation  in  this 
membrane,  suifices  to  explain  why  it  is  less  frequently  the 
seat  of  adventitious  growths,  than  the  other  envelopes  of  the 
brain.      Fibroid  tumours  are  not  \mfrequent  in   connexion 
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with  the  dura  mater,  from  which  they  are  more  prone  to  arise 
than  from  other  structures  within  the  cranium  ;  according  to 
the  prevailing  law,  that  the  physiological  properties  of  a 
structure  are  liable  to  influence  the  morbid  growths  springmg 
from  it.  In  many  instances  these  tumours  would  come  under 
the  head  of  hypertrophy,  rather  than  of  heterologous  pro- 
ducts. 

Tig.  36. 


A  portion  of  dura  mater,  exliibiting  a  mass  of  bone-like  substance  of  low 
conical  form,  attached  to  the  side  of  the  falx  cerebri.  The  patient,  2S  years 
old,  had  been  subject  to  severe  headaches  from  boyhood.  A  fortnight  before 
death  acute  headache  supervened,  followed  by  delirium,  partial  paralysis,  and 
insensibility.  There  was  copious  effusion  of  lymph  in  the  cerebral  mem- 
branes and  ventricles.  .       .   -vt     ,,. 

*  Lateral  view  of  the  same.  St.  Bartholomew's  Museum.  Series  vi.  No.  46. 
Catalogue,  vol.  i.  p.  201. 

Both  on  the  internal  and  external  surface  of  the  dura 
mater  we  frequently  meet  with  small  laminae  of  bone,  which 
in  many  instances  may  be  owing  to  chronic  inflammatory 
action,  of  which  no  other  trace  is  left.  Some  writers  deny 
that  the  ossifications  found  on  the  inner  surface  of  the  dura 
mater  are  the  products  of  this  membrane ;   they  view  them 
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rather  as  growths  belonging  to  the  arachnoid,  an  opinion  to 
which  we  demiir,  both  on  account  of  the  position  in  which 
these  bone  deposits  are  found,  and  from  the  general  endow- 
ment of  periosteal  tissues,  to  which  class  the  dura  mater 
ujidoubtedly  belongs,  to  generate  bone.  These  ossifications, 
which  are  easily  separated  from  the  dura  mater,  and  are 
generally  met  with  along  the  falx,  must  not  be  conforuided 
with  the  hypertrophy  of  the  frontal  and  parietal  bones,  said  to 
occiir  during  pregnancy,  and  hence  termed,  by  their  discoverer, 
Rokitansky,  puerperal  osteophyte.  The  most  remarkable  in- 
stances of  genuine  ossification,  or  of  osseous  deposit  in  the 
dura  mater,  are  occasionally  met  with  in  chronic  hydrocephalus, 
where  it  seems  to  indicate  an  effort  of  nature  to  afford  extra 
protection  to  the  diseased  brain.  A  delineation  of  this  afiec- 
tion  is  given  in  Dr.  Bright' s  medical  reports. 

Cysts  of  a  lipomatous  character  are  occasionally  found  at- 
tached to  the  dura  mater. 

We  have  already  seen  that  the  dura  mater  is  frequently 
subject  to  secondary  infiammation,  owing  to  the  extension  of 
scrofulous  or  tubercular  inflammation  from  adjoining  bones  ; 
it  may  thus,  as  also  by  extension  of  tubercular  disease  from 
the  cerebral  tissue,  become  the  seat  of  tubercular  deposit ;  but 
the  primary  deposit  of  tubercle  in  the  dura  mater  is,  pro- 
bably never  seen.  Tumours  of  a  cancerous  natirre  more  fre- 
quently grow  from  the  dura  mater ;  and,  although  the  term 
"  fungus  of  the  dura  mater"  may  occasionally  have  been 
falsely  applied  to  carcinomatous  formations  within  the  cranial 
bones,  still  morbid  anatomy  supplies  numerous  instances  of 
undoubted  cancer  of  the  dura  mater.  It  occurs  either  in  the 
form  of  an  infiltration  of  the  membrane ;  in  consequence  of 
which  the  dura  mater  becomes  thickened,  and  may,  by  de- 
grees, communicate  the  carcinomatous  infection  to  the  arach- 
noid, or  the  bones ;  or  it  assumes  the  form  of  a  rounded 
tumour,  which  generally  consists  of  medullary  cancer,  and 
pushes  its  way  through  the  adjoining  bone.  It  is  commonly 
very  vascular,  and  generally  occupies  a  situation  near  the 
vertex.  "When  it  forces  its  way  through  the  osseous  parietes, 
these  form  a  ring  round  it,  and  the  external  table  of  the 
cranial  bone  will  present  a  smaller  opening  than  the  internal 
table.  Its  growth  becomes  very  much  more  rapid  when  it 
has  passed  the  bounds  in  which  it  is  first  kept  by  the  skvdl, 
and  the  soft  parts  soon  become  involved  and  perforated. 

The  dura  mater  rarely  exhibits  any  malformation  or  defect, 
beyond  those  spoken  of,  except  that  the  falx  is  occasionally 
found  cribrated,  and  that  in  old  people  the  dura  mater  pre- 
sents slits  in  the  vicinity  of  the  longitudinal  sinus,  varying 
from  two  to  four  lines  in  length,  tlirough  which  the  Pacchio- 
nian glands  have  forced  their  way. 
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The  records  of  the  Pathological  Society  of  London,  con- 
tain the  account  of  a  very  rare  defect  of  the  falx  cerebri,  ex- 
hibited by  Mr.  Shaw.*  Dr.  Brightf  also  gives  a  similar  case, 
in  which  no  trace  of  the  process  was  visible  anterior  to  the 
tentorium,  and  it  was  assumed  that  the  defect,  which  oc- 
cvirred  in  a  lady  thirty  years  of  age,  had  existed  from  birth. 

*  Reports  of  the  Pathologicnl  Society,  18-17-48,  p.  178. 
t  Medical  Reports,  vol.  i.  p.  150. 


CHAPTER  VIII. 

THE    ARACHNOID    AND    PIA    MATER. 

The  traditional  doctrine  of  anatomy,  that  the  arachnoid  is 
a  serous  membrane  of  the  same  character  as  the  pleura  or 
pericardium ,  has  found  powerful  opponents  in  Doctors  Henle 
and  Kolliker,  who  have  shown  that  the  external  lamina  is 
nothing  more  than  an  epithelial  layer  investing  the  dura 
mater.  It  must  also  be  remembered  that  the  arachnoid  is 
entirely  dependent  for  its  supply  of  blood  upon  the  pia 
mater  ;  and  that,  consequently,  in  health  as  well  as  disease,  the 
condition  of  these  two  structures  necessarily  bear  a  very  inti- 
mate mutual  relation.  The  pathologist  has,  instinctively  as 
it  were,  adopted  this  view  ;  inasmuch  as  the  term  meningitis 
is  generally  understood  to  comprise  inflammation  of  the 
arachnoid  and  the  pia  mater,  to  the  exclusion  of  inflamma- 
tion of  the  dura  mater,  which  is  not  implied  in  the  name  ; 
•while  arachnitis  is  commonly  used  to  designate  disease  of  the 
arachnoid,  as  weU  as  the  pia  mater,  although  etymology 
■would  not  sanction  such  an  interpretation.  The  best  autho- 
rities of  our  own  country,  on  subjects  connected  with  the 
pathology  of  the  brain  and  its  membranes,  as  Doctors  Watson, 
Abercrombie,  and  Bright,  are  opposed  to  over-refinement  in 
these  distinctions,  and  are  inclined  to  deny  the  limitation  of 
disease  to  one  or  the  other  of  the  structures  under  considera- 
tion. It  certainly  is  more  practical,  and  less  likely  to  mislead 
the  student,  if  we  treat  of  the  morbid  appearances  of  the 
arachnoid  and  pia  mater,  under  one  head,  pointing  out  as  we 
go  on,  those  cases  and  diseases  in  which  the  one  or  the  other 
may  appear  exclusively  or  mainly  implicated.  The  arach- 
noid depends  solely  for  its  supply  of  blood  upon  the  pia 
mater  ;  which  may,  therefore,  fairly  be  regarded  as  its  matrix  : 
in  fact,  it  is  very  doubtful  whether  the  former  contains  any 
blood-vessels  of  its  own ;  and  although  it  is  commonly  assumed 
that  the  arachnoid  possesses  the  power  of  secretion,  this 
would  seem  rather  to  be  of  a  mechanical,  than  of  a  vital 
nature. 

Though  the  traces  of  active  congestion  or  hyperaimia  of  the 
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arachnoid  are  not  visible  to  the  eye  after  death,  we  constantly 
meet  with  changes  in  the  physical  characters  of  the  mem- 
brane which  are  the  result  of  increased  action,  though  the 
history  of  the  individuals  fails  to  show  the  occurrence  of  actual 
inflammation  ;  opacity  and  thickening  of  the  arachnoid,  espe- 
cially on  the  surface  of  the  hemispheres,  is  so  frequent  after 
the  middle  period  of  life  as  almost  to  merit  being  classed 
under  the  changes  of  involution,  but  it  is  most  marked  in 
habitual  drunkards  ;  in  delirium  tremens  it  is  often  the  only 
disorganization  to  be  found  in  the  cranial  cavity.  This  opacity 
is  commonly  accompanied  by  more  or  less  serous  effusion, 
which  fills  the  sulci,  and  raises  the  membrane  fi'om  the  surface 
of  the  brain.  Instead  of  being  transparent,  and  allowing  the 
vessels  of  the  pia  mater  to  shine  through,  the  surface  looks 
mUky  to  a  greater  or  less  extent,  and  more  particularly  on  the 
surface  of  the  hemispheres.  Owing  to  the  obliteration  of  the 
sulci  by  the  serum,  the  affected  portion  of  the  cerebrum  often 
looks  as  if  the  convolutions  were  compressed,  but  on  removal 
of  the  serum  the  cause  of  this  appearance  at  once  becomes 
evident.  The  subarachnoid  effusion  may  be  independent  of 
any  affection  of  the  arachnoid,  and  be  solely  due  to  congestion 
of  the  pia  mater,  we  should  then  find  no  adhesion  between 
the  tissues,  the  arachnoid  retains  its  transparency,  and  the 
fluid  is  more  prone  to  follow  the  laws  of  gravitation,  and  form 
pouches  at  the  dependent  portions  of  the  organ. 

It  may  fairly  be  questioned  whether  the  subarachnoid  fluid 
is,  in  any  way,  due  to  the  action  of  the  arachnoid  membrane. 
Whenever  we  find  serum  between  the  layers  of  the  arachnoid, 
and  in  the  ventricles,  to  adhere  to  the  received  terminology,  it 
is  right  to  refer  it  to  that  membrane  ;  but,  the  vicinity  of  a 
congeries  of  vessels,  and  the  known  laws  of  transudation, 
certainly  favour  the  view  that  subarachnoid  effusion  is  at- 
tributable to  the  pia  mater  only.  Congestion  of  the  vascular 
net- work  contained  in  this  membrane  is  extremely  frequent, 
though  we  are  more  frequently  left  to  infer  it,  dming  life, 
than  that  we  find  it  after  death.  It  is  the  very  nature  of 
congestion  to  disappear  m  articulo  mortis.  Still,  there  is  a 
sufficient  number  of  affections,  in  which  the  vessels  of  the  pia 
mater  have  been  shown  to  be  gorged  with  blood,  without  any 
further  accompanying  morbid  conditions  of  the  adjoining 
structures ;  thus  we  meet  with  it  in  cases  of  pertussis,  of 
fever,  of  capillary  bronchitis,  or  disease  of  the  heart.  The 
congestion  may,  in  the  latter  case  more  particularly,  attain 
an  extreme  degree,  so  tliat,  the  blood  not  having  room  in  the 
veins,  we  find  dark  venous  coloured  blood  even  in  the  larger 
arteries. 

There  is  no  doubt  that,  occasionally,  the  subarachnoid  fluid 
is  attributable  to  cadaveric  changes  ;  it  is,  therefore,  neces- 
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sary  to  be  circumspect  in  at  once  attributing  its  presence  to 
antecedent  morbid  action.  The  amount  and  position,  and, 
more  particularly,  the   concomitant  appearances  of  the  pia 


Subaraclinoid  effusion  on  the  tipper  surface  of  the  anterior  lobe,  causing 
an  apparent  obliteration  of  the  interstices  between  the  convolutions,  and 
accompanied  by  increased  vascularity. 

*  Enlarged  Pacchionian  bodies. 

mater  and  arachnoid,  must  assist  us  in  determining  the  ques- 
tion in  the  indi\ddual  case. 

It  is  not  yet  decided  whether  the  small  nodules,  which  are 
found  in  almost  every  brain,  but  become  more  numerous  with 
advancing  age,  and  have  received  the  name  glandulse  Pac- 
chioni,*  are  pathological  products,  or  normal  constituents. 
A  superficial  examination  suffices  to  show  that  they  are  not 
what  their  first  discoverer  assumed  them  to  be,  conglobate 
lymphatic  glands.  They  consist  of  an  irregular  fibrous  net- 
work, containing  some  albuminous  granular  matter,  and  gene- 
rally occupy  the  vicinity  of  the  mesial  line  of  tjfie  surface. 
They  often  cause  perforations  of  the  dura  mater,  and  may 
thus  appear  to  belong  to  this  membrane,  when  the  brain  is 
taken  out  in  all  its  envelopes.  Their  development,  at  times,  is 
so  considerable  as  even  to  induce  absorption  and  thinning  of 
the  skull-cap.  The  term  arachnoid  granulations,  applied  to 
them  by  Lotiis,  is  probably  as  correct  a  designation  as  any 


*  Ant.  Pacchioni  Dissert.  Epistolaris  de  Glandulis  Conslol)atis  Duraj  Meniu- 
S!is.    Romse,  1705. 


HEMORRHAGE  IXTO  THE  ARACHNOID.  223 

that  has  been  given  them,  and  we  should  be  inclined  to  attribute 
to  them  no  higher  importance  than  that  belonging  to  warty 
indurations  on  the  surface  of  the  body.  Luschka,  who  has 
especially  investigated  the  Pacchionian  bodies,  confirms  this 
view,  and  describes  them  as  cactus-like  projections  from  the 
arachnoid,  of  a  fibrous  organization,  vascular,  and  covered  by 
a  scanty  epithelium.  He  regards  them  as  normal  constituents 
of  the  membrane,  but  states  that  the  hypertrophy  to  which 
they  are  liable  may  be  the  cause  of  death  by  the  pressure 
they  occasion. 

The  arachnoid  is  occasionally  found  to  present  an  unctuous 
sensation  to  the  finger,  without  any  marked  morbid  changes 
being  discoverable  in  its  vicinity ;  though  there  is  generally 
considerable  disease  in  some  part  of  the  brain,  which  would 
account  for  a  change  of  nutrition  and  secretion  in  a  membrane 
like  the  arachnoid.  This  is  the  case  in  four  out  of  five  cases 
in  which  Dr.  Bright  applies  the  term  to  the  arachnoid. 

H.liMORRHAGE    INTO    THE    ARACHNOID. 

We  come  now  to  the  consideration  of  haemorrhage  into  the 
cavity  of  the  arachnoid,  a  subject  which  presents  a  peculiar 
interest,  from  being  the  form  of  cerebral  sanguineous  efl"usion 
most  common  in  childhood ;  the  reverse  condition  obtains  in 
adult  life,  when  hcemorrhage  within  the  cerebral  tissue  is  the 
prevailing  form.  In  neither  case  do  we  generally  succeed  in 
tracing  the  mouths  of  the  vessels  from  which  the  discharge 
has  proceeded;  though  it  is  easier  to  do  so  than  in  most 
other  hEeniorrhages.  In  fact,  Dr.  Watson*  lays  it  down  as  a 
rule,  that,  while  the  htemorrhages  occurring  in  the  lungs,  and 
other  organs  of  the  body,  are  due  to  exhalation,  those  occur- 
ring within  the  cranium  are  attributable  to  the  actual  rupture 
of  a  larger  vessel.  We  have  already  alluded  to  one  variety  of 
ha?morrhage  occui'ring  in  the  tissues  of  the  head  in  the  new- 
born infant,  which  we  stated  to  be  the  result  of  the  mechani- 
cal pressure  exerted  during  parturition  ;  the  same  cause  may 
give  rise  to  arachnoidal  eifusion,  which  then  commonly 
and  speedily  proves  fatal.  In  this  case  we  find  a  larger  or 
smaller  quantity  of  fluid  blood  investing  the  upper  surface 
of  the  brain  ;  but,  if  the  child  survives  the  immediate  shock 
of  the  apoplectic  seizure,  the  effused  blood  wiU  tindergo  that 
series  of  changes,  which  indicate  the  tendency  of  the  natural 
processes  to  restore  the  parts  to  their  normal  condition.  The 
first  step  is  the  formation  of  a  coagulum  ;  the  fluid  portions 
are  flxst  absorbed,  then,  by  degrees,  the  colouring  matter 
passes  through  various  changes  till  it  also  disappears,  and  we 
then  find,  in  the  place  of  the   original   coagulum,   a  mem- 

*  Lectures  on  the  Practice  of  Physic,  &c.  vol.  i.  p.  491. 
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branous  formati(jn,  which  is  more  or  less  organized,  and  may 
be  shown  to  contain  a  capillary  system  of  its  own.  It  is  a 
singular  act  in  the  pathology  of  the  disease,  to  which  MM. 
Rilliet  and  Barthez  were  the  first  to  draw  attention,  that,  un- 
like cerebral  haemorrhage  in  the  adult,  it  rarely  gives  rise  to 
paralysis  in  the  child,  a  circumstance  explained  by  Dr.  West,* 
upon  the  principle  of  the  blood  in  the  latter  instance  being 
almost  invariably  eifused  into  the  cavity  of  the  arachnoid,  in 
consequence  of  which,  the  effects  of  the  pressure  act  more 
uniformly  upon  all  the  contents  of  the  cranium.  The  changes 
in  the  effused  blood  may,  however,  assume  another  form  than 
the  one  above  described,  and  it  is  important  to  be  aware  of  the 
circumstance,  as  it  may  simulate  hydrocephalus.     Instead  of 


I'his  drawing  represents  a  portion  of  dura  mater  divided  from  above,  and 
showing  a  sac  which  was  filled  with  coagulated  blood.  The  coats  of  the 
sac  presented  nearly  the  same  thickness  as  the  dura  mater.— St.  Bartho- 
lomew's Museum.    Series  vi.    No.  25. 

the  serum  being  absorbed,  it  may  become  inclosed  in  a  false 
membrane,  and  remain  as  a  persistent  sac,  exerting  an  amount 
of  constant  pressure  upon  the  subjacent  brain,  sufficient  to 
cause  the  flattening  of  the  surface,  and  to  induce,  as  they 
generally  do,  a  considerable  impairment  of  the  intellect. 
When  these  cysts  are  once  formed  they  have  a  great  power  of 
passive  resistance,  and  rarely  diminish  in  size. 

*  Lectures  on  the  Diseases  of  Infancy  and  Childhood.  By  C.  West,  JI.D. 
London.  1848.  p.  40. 
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Three  interesting  and  instructive  cases  of  superficial  haemor- 
rhage occurring  in  the  adult,  are  given  by  Dr.  Abercrombie,  * 
and  we  also  find  a  few  instances  recorded  by  Dr.  Bright,  t 
In  the  former  nothing  was  found  either  in  the  brain  or  the 
other  viscera  to  account  for  the  effusion  ;  in  one  of  the 
cases  contained  in  the  Medical  Reports  there  was  an  hyper- 
trophy of  the  heart,  in  another  the  hsemorrhage  was  due  to 
the  rupture  of  a  small  aneurism,  in  a  third  no  lesions  were 
found,  and  in  two  others  the  haemorrhage  was  attributable  to  a 
fall,  and  the  viscera  do  not  appear  to  have  presented  any  dis- 
organization. 

ARACHNITIS, 

Arachnitis  is  a  term  used  synonymously  with  meningitis, 
to  designate  inflammation  of  the  arachnoid  and  the  pia  mater. 
The  nosologist  may  at  the  desk  draw  numerous  fine  distinc- 
tions, and  classify  symptoms  so  as  to  produce  a  \iniform 
system  of  morbid  processes,  but  nature  does  not  bind  herself 
to  laws  of  this  description  :  this  remark  applies  forcibly  to 
the  attempts  made  to  dissever  inflammation  of  the  visceral 
plate  of  the  arachnoid  from  inflammation  of  the  subjacent 
pia  mater.  Whether  in  the  course  of  pathological  research 
we  shall  be  justified  in  establishing  more  systematic  divisions 
than  we  are  now  able  to  do  is  not  the  question ;  but  we  deem 
it  especially  our  duty  throughout  this  work  to  place  before 
the  student  of  pathology  facts  which  he  may  recognize  in  the 
dead-house  from  their  having  been  previously  observed  by 
trustworthy  inquirers,  rather  than  to  show  him  a  maze  of  sys- 
tems whichhavelongbeentheopprobrium  of  scientific  medicine. 
The  subject  immediately  before  us  is  a  stumbling-block  to 
the  practitioner  as  much  or  more  than  it  has  been  to  the 
pathological  anatomist.  The  former  has  allowed  early  and 
traditional  impressions  of  the  necessity  of  employing  powerful 
antiphlogistic  treatment  in  all  cases  where  heat  of  surface, 
restlessness,  a  tendency  to,  or  actual  convulsions,  the  drawn- 
in  thumb,  and  other  well-known  symptoms  seemed  to  in- 
dicate inflammatory  action  ;  and  many  a  chUd  has  been  sacri- 
ficed at  the  altar  of  school- science,  where  the  avoidance  of 
injurious  influences,  or  a  strengthening  regimen  would  have 
succeeded  in  restoring  the  patient.  Similar  observations  apply 
to  much  of  our  treatment  in  cerebral  affections  of  adults,  in 
whom  cephalic  symptoms  are  even  at  the  present  day  too 
uniformly  looked  upon  as  the  legitimate  excuse  for  the 
application  of  our  entire  antiphlogistic  apparatus.  These 
remarks  have  suggested  themselves  by  the  great  difference 

*  Pathol,  and  Pract.  Eesearches,  &c.,  p.  242. 

+  Medinal  Reports,  &<-,.,  p.  2fi6.  See  also  Jlr.  Prescott  Hewett's  paper  in  the 
Meaico-chir.  Trans.,  vol.  xxviU. 
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in  tlio  caiisos  and  course  ol'  soveral  disoasos  which  are  each 
due  to,  or  connected  witii,  iniiannnatory  conditions  of  tlio  pia 
niatcr  and  araclinoid  ;  and  there  is  also  one  disease  wliich 
must  be  chisscd  witli  the  former,  wliich  w'ith  syni]itonis  rc- 
siMutilinij;  those  of  nuMiiiii;itis  leaves  no  traces  of  iniiannnatory 
or  morbid  action.  Under  the  Ih-sl  head  we  class  simjjle 
meningitis  and  tubercular  meninijilis  ;  imder  tlie  second  we 
allude  to  hydren(~ej)haloid  tliscase,  to  which  Marshall  Hall  * 
first  drew  attention,  and  the  analogue  of  whicli  is  ])r(\sentcd  to 
lis  in  thi>  adult,  in  that  form  of  cej)halic  disease,  ternu'd  sonu;- 
■what  indctinitely  :  serous  a])opli>xy.  In  a  case  of  sini])le  acute 
meningitis,  tliree  jxiints  cspi-cially  deserve  attention — the  vas- 
cularity of  the  nuMubranes,  the  adventitious  mend)rano  fonned 
betwci'U  tlie  araclinoid  and  the  jiia  matter,  and  the  effusion  of 
scrum  or  pus  in  the  sauu'  position.  We  may,  according  to  the 
stage  and  duration  of  the  disease,  nu'ct  with  either  of  these  ap- 
l)earani'es,  or  they  nnvy  be  eond)ined  in  the  same  individiml. 
If  the  patient  has  died  in  the  early  stage  of  the  disease,  we  tind 
on  renn)viug  the  dura  nmtcr  that  the  subjacent  nu'mbrane  shows 
a  great  ini'rease  of  vascularity,  which  nuiy  be  so  intense  as 
idmost  to  resemble  the  clfusion  of  blood  ;  the  eye  and  the  touch 
will,  however,  speedily  detect  the  real  nature  of  the  discolour- 
ation. The  c(n)gestion  s])rcads  more  or  less  o\er  Ilu>  surface 
or  a])]iears  in  circumscribed  ]iatches  ;  on  removing  a  ])orlion 
of  the  arachnoid  we  shall  fnul  the  ctmgcsted  vessels  dipping 
down  with  the  i)ia  nuiter  between  the  convolutions.  If 
effusion  of  lyniph  has  taken  place  a  mendnanous  expansion 
will  be  fou)ul  lierc  and  there  to  intervene  between  the  two 
meninges,  causing  a  sort  of  marbled  apjiearance,  or  bands 
stretcliing  from  one  convohuion  to  another.  The  effused 
lymph  attains  the  thickness  of  a  wafer  and  nuu'c,  and  nu)st 
commoi\ly  occu]nes  the  u])]K>r  portion  of  the  hemispheres. 
Tlie  lymph  itself  dii)s  ilown  into  the  convolutions,  and  presents 
the  same  variations  of  density  and  consistency  that  this  in-oduct 
of  inHammation  olfers  elsewhere  in  projiortion  to  the  date  of  its 
effusion.  Some  serous  clfusion  beneath  the  arachnoid  of  the 
base,  especially  abtnit  the  optic  chiasnia,  wliii'h  causes  the 
part  to  resemble  the  appearance  of  jelly,  and  a  small  anunr.it 
of  similar  fluid  (from  two  draclnus  to  an  ounce)  in  the  ven- 
tricles, iirc  often  fiunid  in  this  form  of  iiraelmitis,  though  it  is 
by  no  means  a  nci-cssary  aceiunpanimcnt.  The  brain  in  these 
cases  of  sim])le  meningitis  offers  no  ai)preciablc  di'raugcmcnt 
of  structure,  though  thcsymjitoms  during  life  may  have  shown 
very  niauifcstly  that  its  fniu'tions  were  involved.  The  forma- 
tiiui  of  inis  in  the  course  of  arachnitis  is  not  an  occurrence  of 
frcqiu-ncy,  but  it  is  necessary  to  bear  in  mind  that  it  is  a 
patlndogical  fact.  A  remarkable  instance  of  this  occurred 
•  On  Diseases  imd  11eriini;i<iu(nus  of  the  Xovvous  Syslom.    Loniloii,  ISU. 
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under  our  obfttrvation  recently  at  St.  Mary's  hospital ,  in  a 
young  woman  in  whom  sudden  and  unexpected  coma  siiper- 
vened,  and  terminated  after  thirty-six  hours  in  death,  Hhc  had 
previously  suffered  from  otorrha-a,  but  on  her  aflmission  gave 
no  evidence  of  cephalic  disease ;  nor  wfis  any  direct  connex- 
ion traced  after  death  between  the  affection  of  the  ear  and 

Pio,  Wi. 


Portion  ainviM  ncrbur-i.  ;,':-,,'.. ':re  of  a  yonnsc  woman,  a^cA  27,  with 
pnnjlfcTit  efruwjn  uriflw  th(;ara/;hrioi(l;  Uihrc,  vi(;t(;  two  y(:l\ow  HyirmictricAl 
l)atchfts,  onfc  on  each  parifctal  fturfa/je,  i-joniybuWun  thfc  .^ubja/:ent  CinvolationJi, 

the  meningitis  which  was  found  to  have  caused  her  death. 
Here  two  yellow  patches  were  discovered  on  each  parietal 
surface  of  the  brain,  owing  K)  an  accumulation  of  pu.s  spread 
out  under  the  meninges  ;  the  microscopic  examinatif/n  of  the 
fluid  salisfactrjrily  demonstrated  the  characters  of  pas. 

Cases  of  meningitis  are  now  and  then  met  with,  in  which 
the  arachnoid  ajjj>ears  perfectly  transparent  and  normal,  while 
there  Ls  vascularity  of  the  pia  mater  with  subarachnoid  effusion. 
We  shotdd  here  be  inclined  to  aasume  an  idiopathic  affection 
of  the  pia  mater,  and  it  cannot  be  denied  that  the  evidence 
in  favour  of  primary  and  independent  disease  in  that  mem- 
brane, is  stronger  than  any  arguments  adducible  in  favour  of 
the  same  disposition  in  the  arachnoid.  We  cannot  blind  our- 
selves to  the  fact  that  the  latter  differs  much  in  its  beliaviour 
from  the  serous  membranes  of  the  thorax  and  abdfjmen,  in  the 
rarity  of  inflammatory  effu-sion  occurring  wit?iin  what  we  must 
term  the  sac  of  the  arachnoid,  if  we  continue  Uy  look  upon  it 
in  the  same  light  as  a  serous  membrane.  It  is  highly  de$iir- 
able  that  anatomists  should  settle  its  normal  relations,  in  order 
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that  the  deviations  occurring  in  morbid  processes  may  receive 
the  correct  and  proper  estimation.  Thus,  with  regard  to  the 
effusion  occurring  within  the  ventricles  of  the  brain,  which 
are  commonly  taught  to  possess  an  arachnoideal  lining, 
it  evidently  offers  many  relations  different  from  the  arach- 
noideal effusions  occurring  on  the  surface  of  the  brain ;  nor  is 
it  quite  intelligible  why  the  secretion  into  the  cavity  of  the 
ventricles  should  so  rarely  be  found  to  communicate  with  the 
superficial  arachnoideal  space.  KoUiker,*  whose  profound 
knowledge  of  anatomy  and  physiology  renders  him  an  autho- 
rity in  the  matter,  says — "  Those  who  state  that  the  arachnoid 
lines  the  ventricles  of  the  brain,  and  the  processes  of  the  pia 
mater  contained  in  them,  suppose  a  thing  that  is  impossible, 
viz.,  that  the  arachnoid  passes  through  the  pia  mater,  and  in- 
vests the  surface  of  the  plexuses,  which  is  actually  an  internal 
one." 

If  we  examine  the  inflamed  pia  mater  under  the  microscope, 
we  shall  find  the  smaller  vessels  studded  with  exudation 
matter,  in  the  shape  of  minute  oily  looking  vesicles  ;  we  have 
seen  it  as  in  the  adjoining  drawing,  so  bounded  by  the  outline 

Fig.  40. 


Meningeal  vessels  invested  and  surrounded  by  exudation  matter,  and 
glomervili  or  exudation  corpuscles,  from  a  young  man  aged  3t,  who  died  in 
consequence  of  injury  to  the  head,  followed  by  meningitis ;  magn.  270  di. 

of  the  vessel,  that  it  seemed  to  lie  within  its  coats  ;  there  is  no 

a  ]/riori  reason  why  it  should  not  be  formed  in  the  vessels. 

*  llikroskopische  Anatomic  von  br.  A.  KoUiker,  1850,  vol.  ii.  p.  501. 
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We  also  see  numerous  so-called  inflammation  corpuscles,  wliich 
would  appear  rather  to  be  a  peculiar  aggregation  of  the  exu- 


Further  specimeus  of  the  microscopic  appearances  of  the  vessels  in 
meningitis. 
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dation  matter  than  distinct  formations  ;  they  are  sometimes 
possessed  of  a  delicate  enyelope,  at  others  they  are  devoid  of 
it ;  they  may  be  appropriately  compared  to  a  mulberry — they 
generally,  also,  offer  a  brownish  tint.  We  owe  the  knowledge 
of  these  corpuscles  to  Professors  Gluge  and  Bennett ;  the 
former  was  the  ftrst  to  show  their  connexion  with  inflam- 
mation generally,  the  latter  drew  attention  to  their  pre- 
sence ill  inflammatory  afiections  of  the  brain  and  its  mem- 
branes. 

Much  confusion  has  arisen  from  the  misapplication  of  the 
term  hydrocephalus,  as  it  has  been  used  to  designate  a  variety 
of  diseases,  simply  on  account  of  their  resembling  one  another 
in  a  comparatively  accidental  feature  ;  and  we  would,  therefore, 
follow  in  the  steps  of  those  authors  who  limit  the  term  to  the 
dropsical  eflusion  of  serous  flmd  within  the  cranium,  unac- 
companied by  marked  symptoms  of  inflammatory  action  during 
life.  We  have  already  seen  that  an  accumulation  of  serum 
beneath  the  arachnoid,  or  within  the  ventricles,  is  a  common 
feature  in  both  acute  and  chronic  meningitis  ;  and  though  an 
aflection  of  serious  import,  we  have  abundant  evidence  of  the 
value  of  therapeutic  proceeding  in  arresting  and  completely 
removing  the  disease  and  all  its  eff'ects.  Not  so  with  what  is 
commonly  called  chronic  hydrocephalus,  or  what  ought  exclu- 
sively to  receive  the  name  of  hydrocephalus,  while  certain 
forms  of  meningitis  should  designate  the  disease  acute  hy- 
drocephalus ;  nothing  is  more  liable  to  mislead  the  student,  or 
to  perpetuate  eiror,  than  a  want  of  precision  in  our  nomen- 
clature. We  must  never  forget  that  the  eflusion  of  serum  is 
only  a  product  of  morbid  action,  and  that  inflammation,  me- 
chanical obstruction,  anaemia,  blood  poisoning,  scrofulous 
cachexia,  diseased  conditions  essentially  difl'ering  from  one 
another,  may  each  of  them  give  rise  to  a  secretion  of  fluid  into 
serous  cavities.  It  is  erroneous,  and  likely  to  lead  to  the 
most  injurious  practice,  if  we  apply  a  name  to  a  sjrmptom, 
by  which  it  becomes  identified  with  the  most  opposite 
diseases. 

Whether  we  look  upon  the  arachnoid  as  a  serous  membrane 
or  not,  and  whether  or  not  we  continue  to  consider  the  lining 
of  the  ventricles  as  a  prolongation  of  the  external  aracliiioid, 
there  is  no  doubt  of  the  close  resemblance  between  the  structure 
of  the  latter,  with  tliis  difference,  that  while  the  superficial 
arachnoid  overlays  the  piamater,  the  liningof  the  ventricles  is  in 
direct  opposition  with  the  grey  matter  of  the  brain.  In  ex- 
amining the  pathology  of  the  brain,  we  shall  have  occasion 
again  to  allude  to  the  ventricles,  but  it  seems  advisable  to 
advert  to  some  changes  which  occur  in  them  at  this  pai-t  of  our 
inquiry.     Here,  as  in  the  superficial  arachnoid,  we  see  no 
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traces  of  active  congestion,  even  where  we  have  the  undoubted 
evidence  of  inflammatory  action.  Hsjemorrhage  into  the  ven- 
tricles is  invariably  the  result  of  injury  to  or  disease  of  the 
brain,  and  the  effusion  of  blood  into  them  is  stated  by  Dr. 
Bright  to  be  the  most  rapidly  fatal  of  any  kind  of  apoplexy.  It 
has  already  been  mentioned  that  in  meningitis  it  is  common  to 
find  an  increase  in  the  ordinary  amount  of  secretion  of  the 
ventricular  fluid ;  bxit  while  this  may  be  measured  by  drachms, 
the  fluid  accumulating  m  hydrocephalus  reaches  to  several 
pints,  and  is  commonly  the  result  of  defective  action,  not  so 
much  in  the  membrane  as  in  the  cerebral  and  general  circula- 
tion. Though  we  fail  to  find  a  congested  state  of  the  vessels 
in  the  ventricular  lining  membrane,  it  often  presents  an  indu- 
rated, thickened,  and  granular  condition,  indicative  of  previous 
inflammation.  The  septum  lucidum,  and  the  commissura 
mollis,  are  generally  uivolved  in  the  morbid  processes  occurring 
in  the  ventricles  :  the  former  is  more  particvdarly  liable  to 
suffer  in  chronic  hydrocephalus  from  distention ;  and  yielding 
to  the  mechanical  pressure,  it  becomes  perforated,  and  allows 
of  free  communication  between  the  two  cavities.  The  granu- 
lations of  the  arachnoid  occasionally  become  prominent,  and 
even  pediculated  ;  at  other  times  the  inflammatory  product  is 
rather  of  an  adhesive  character,  and  the  opposite  sides  of  the 
ventricles,  especially  the  corpora  striata,  may  then  become 
agglutmated  to  one  another. 

It  must  be  considered  as  one  of  the  great  goals  which  this 
and  future  generations  of  scientific  inquirers  have  to  pursue, 
in  how  far  these  and  similar  changes  in  the  membranous  or 
pareachymatous  structures  are  to  be  attributed  to  dyscrasic 
conditions.  The  combined  modes  of  research  represented  by 
the  microscope  and  the  test  tube,  must  assist  in  solving  many 
of  the  problems  that  yet  puzzle  the  physician ;  and  if  there 
are  various  cachectic  conditions  differing  essentially  in  their 
character,  of  which  we  have  no  doubt,  we  must  hope  to 
succeed  eventually  in  demonstrating  them  more  palpably 
than  has  yet  been  done,  both  in  the  living  and  the  dead 
subject.  That  the  rheumatic  and  gouty  diathesis  should 
produce  their  definite  lesions  within  the  cranium,  as  well  as 
externally,  can  scarcely  be  denied ;  but  we  do  not  possess 
sufficiently  satisfactory  evidence.  Purpuric  spots  are  occa- 
sionally seen  on  the  arachnoid,  indicating  a  scorbutic  crasis ; 
but  none  of  the  erases  have  hitherto  been  shown  to  have 
such  decided  traces  within  the  cranium  as  the  scrofulous 
or  tubercular.  The  frequency  of  menmgitis  iji  childhood 
is  in  a  great  measure  due  to  this  fact ;  and  to  it  we  may  also 
in  a  measiire  attribute  the  great  prevailing  fatality,  owing  to 
the  misconceptions  that  the  term  inflammation  gave  rise  to  ; 
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and  which,  therefore,  seemed  to  necessitate  antiphlogistic 
treatment  of  as  active  a  character  as  if  we  had  to  deal  with 
sthenic  inflammation. 

TUBERCULAR   MENINGITIS. 

The  deposit  of  tubercle  on  the  pia  mater  of  the  brain  oc- 
curs in  the  shape  of  small  miliary  granules,  resembling  the 
Pacchionian  bodies  in  appearance,  but  difiering  from  them 
both  in  their  site  and  in  their  microscbpic  relations.      They 


Deposit  of  tubercular  matter  in  the  sylvian  Assure  of  the  brain  of  a  child, 
aged  19  months,  who  died  ten  days  from  the  first  appearance  of  head  symp- 
toms, which  were  treated  antiphlogistically.  The  wliite  circular  spots  re- 
present the  tubercles,  which  were  surrounded  by  highly  congested-  blood 
vessels.  The  white  deposit  examined  by  the  microscope  showed  granular 
matter  and  granular  corpuscles  varying  in  size. 

are  not  seen  on  the  free  surface  of  the  arachnoid ;  and,  in 
fact,  seem  in  no  way  connected  with  this  membrane  ;  a  point 
which  establishes  a  marked  difference  between  it  and  the 
serous  membranes  of  the  thorax  and  the  abdomen.  They  are 
found  most  frequently  deeply  within  the  sylvian  fissure,  in 
the  convolutions  of  the  brain,  and  at  the  base;  they  are  of 
the  size  of  pins'  heads,  and  appear  in  the  form  of  grey  granu- 
lations, imbedded  among  a  vascular  network  ;  they  are  very 
rarely  found  upon  the  cerebellum.  A  careful  examination 
is  necessary,  to  prevent  their  being  overlooked  ;  but  in  a 
therapetitic  point  of  view,  it  is  most  important  that  their  pre- 
sence should  be  duly  appreciated,  and  that  they  should  be 
taken  as  an  indication  of  a  state  of  the  blood,  requiring  a 
different  line  of  treatment  from  what  ought  to  be  adopted  in 
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meningitis,  unconnected  with,  the  pathological  condition  of 
the  fluids  that  tubercle  implies.  It  is  only  by  the  aid  of  the 
microscope  that  we  have  been  able  positively  to  determine  the 
real  nature  of  these  granulations,  for  they  closely  resemble  a 
mere  puckering  of  the  membrane  ;  seen  under  a  power  of 
three  or  four  hundred  diameters,  their  elements  resolve  them- 
selves into  the  corpuscles  peculiar  to  tubercle,  possessing 
a  faint  outline,  with  granular  contents,  and  surrounded  by 
granular  matter.  The  tuberciilar  corpuscles  must  not  be  con- 
founded with  epithelium,  which  may  be  seen  under  the  same 
field,  and  which  is  to  be  distinguished  by  the  nuclei  it  con- 
tains, within  which,  again,  one  or  two  nucleoli  are  visible. 

This  form  of  meningitis  is  generally  met  with  in  comiexion 
with  or  secondary  to  tuberculosis  of  other  organs  ;  though  we 
see  it  occasionally  in  the  idiopathic  form,  as  in  the  instance 
from  which  our  delineation  was  taken,  where  no  tubercular 
deposit  was  found  in  any  of  the  viscera  beside  the  brain. 
In  the  former  case,  the  tubercular  deposit  may  take  place  so 
insidiously  as  to  offer  no  marked  inflammatory  symptoms 
during  life  ;  and  it  is  only  on  the  dissecting-table  that  the 
physician  becomes  aware  of  the  cerebral  disease.  It  must, 
therefore,  be  borne  in  mind,  that  scrofulous  children  have  a 
tendency  to  become  afilicted  in  this  manner ;  and  it  is  an  ad- 
ditional reason  for  watching  them  with  care,  and  avoiding 
such  debilitating  measiires  as  would  be  likely  to  encourage 
the  dyscrasia.  It  is  not  ovir  province  to  enter  into  the  con- 
sideration of  nosological  or  therapeutic  inquiries,  but  we  can- 
not avoid  remarking  that  the  frequency  of  tubercular  deposit 
in  the  pia  mater  in  children  is  a  strong  argument  against 
those  powerful  depleting  measures  which  inflammatory  symp- 
toms presenting  themselves  Ln  the  head  of  a  yoiing  subject, 
are  generally  calculated  to  provoke. 

HYDROCEPHALUS, 

The  irritation  of  the  tubercular  deposit  is  very  liable  to 
induce  the  secretion  of  serum,  either  beneath  the  arachnoid 
membrane,  or  in  the  cavities  of  the  brain,  and  this  leads  us  to 
the  consideration  of  that  formidable  disease  of  childhood, 
hydrocephalus. 

The  etymology  of  the  term  indicates  the  main  feature  that 
characterizes  the  morbid  condition,  and,  provided  its  appli- 
cation be  limited  to  the  class  under  consideration,  it  is  not 
likely  to  mislead  the  practitioner,  as  it  implies  no  theory. 
It  is  truly  a  dropsy  of  the  brain,  and  it  is  an  aflection  which, 
like  dropsies  in  other  parts  of  the  animal  economy,  is  favoured 
by  a  relaxed  and  soft  condition  of  the  sixrrounding  tissues  ; 
the  anatomical  peculiarities  of  the  foetal  and  infant  head  at 
once  indicate  a  probable  reason  why  it  should  commence 


234  HYDROCEPHALUS. 

at  those  periods ;  while  the  mal-nutrition  upon  which  it  is 
based,  and  the  further  impau-ment  of  the  important  organ 
in  which  it  occurs,  is  a  sufficient  ground  for  explaining  its 
great  fatality,  and  the  infrequency  of  the  child  affected  with  it 
surviving  to  reach  manhood.  Instances  are,  however,  on  re- 
cord, of  mdividuals  in  whom  the  parts  accommodated  them- 
selves to  the  morbid  effusion,  and  life  was  prolonged  far  be- 
yond the  period  of  childhood.  The  most  celebrated  case  of 
this  kind  is  that  of  James  Cardinal,  *  who  attained  the  age  of 
twenty-nine,  though  he  had  been  hydrocephalic  from  within 
a  fortnight  after  birth ;  the  circumference  of  his  skull  mea- 
sured at  the  period  of  his  death  thirty-two  inches  and  a 
quarter. 

The  accumulation  of  serum  frequently  commences  in  the 
ventricles,  which  are  the  most  ordinary  seat  of  hydrocephalus, 
or  on  the  surface  of  the  brain,  during  the  last  months  of  fcetal 
life  ;    it  may  become  a  circumstance  for  the  consideration  of 


A  hydrocephalic  skull  from  a  girl  aged  11  years;  the  enlargement  of  the 
skull  IS  effected  hv  its  elongation,  and  by  the  depression  and  boUowmg  of  its 
base.  An  increase  of  width  appears  to  have  been  prevented  by  the  prema- 
ture and  con.plete  closure  of  the  sagittal  suture.  The  coronal  suture,  and 
that  betweefl  the  frontal  bone  and  the  leper,  also  of  the  splenoid,  are  wide 
open.  The  superior  walls  of  the  orbits  are  pressed  downwards.  The  bones 
generally  are  thin  and  light.    St.  Bartholomew's  Museum,  sub  series  k,  2. 

the  accouchetir  during  parttirition,  not  so  much  fi-om  the  in- 
creased size  of  the  head  presenting  an  obstacle,  becaiise  there 
is  even  a  greater  compressibility  than  usual,  but  fi-om  the 
head  being  so  soft  as  not  to  offer  a  sufficient  fulcrum  for  the 
labour  pains  to  act  upon,  or,  in  case  of  operative  interference, 
*  Dr.  Bright's  Medical  Reports,  p.  481. 
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for  the  instruments  to  obtain  a  sufficient  purchase.  The 
child  may,  however,  be  bom  apparently  w-ithout  a  blemish, 
though  it  does  not  thrive  well,  and  a  few  weeks  after  birth,  or 
at  least  within  the  first  tliree  years  of  life,  the  head  appears 
to  increase  unduly  in  size,  and  the  ossification  of  the  fonta- 
nelles  is  retarded.  Dr.  "West  states,*  that  out  of  fifty  cases, 
symptoms  of  hydrocephalus  were  observed  in  forty-six  before 
they  were  six  months  old,  and  in  twelve  of  these  the  malady 
was  congenital,  and  that  in  nineteen  more  it  came  on  before 
the  completion  of  the  third  month.  The  accumulation  of 
fluid  may  amoixnt  to  as  much  as  ten  pounds.  The  increase 
in  the  quantity  is  greatest  during  the  first  months,  and  dimin- 
ishes or  even  remains  stationary  if  the  child  siir\ives ;  the 
circumference  of  the  head  corresponds  to  these  relations  ;  thus 
it  is  not  uncommon  to  find  the  circumference  to  attain  as 
much  as  twenty-six  inches  and  more,  during  the  first  three 
months,  and  to  vary  but  little  subsequently. 

The  immediate  pathological  effect  of  this  secretion  is  to 
compress  the  parts  Avithin  the  skull,  and  to  distend  and  pre-, 
vent  the  due  ossification  of  the  cranium ;  the  frontal  bone  is 
made  to  protrude,  and  the  parietal  bones,  from  their  yielding 
character,  bulge  out  considerably  on  each  side,  while  the  in- 
tervening soft  parts  present  fluctuation.  Ossification  takes 
place,  though  irregularly,  and  at  a  much  later  period,  and  we 
have  already  seen  that  a  succedaneous  deposit  of  bone  is  occa- 
sionally efi'ected  in  the  dura  mater.  The  sutures  of  the  cra- 
nial bones  are  not  formed  as  in  the  healthy  skull,  but  are  less 
serrated,  and  therefore  more  ready  to  v'ield  to  pressure  from 
within,  which  they  occasionally  do,  after  they  have  closed,  in 
the  event  of  a  sudden  increase  of  the  fluid.  The  ossification 
does  not  proceed  ^^-ith  the  normal  regularity,  but  numerous 
centres  form,  and  thus  we  meet  with  more  or  less  ossa  trique- 
tra  in  the  line  of  the  suttires.  In  an  almost  similar  ratio,  we 
shall  find  the  brain  altered  in  its  relations.  If  the  acc^imulation 
has  been  confined  to  the  ventricular  cavities,  the  entire  brain 
will  be  distended,  and  its  tissue  is  generally  found  softened 
and  pultaceous,  from  the  fluid  tiaving  infiltrated  the  cerebral 
tissues.  The  distension  may  be  so  excessive  as  to  reduce  the 
hemispheres  to  the  thickness  of  a  sheet  of  paper ;  but  more 
commonly  the  parietes  give  way,  and  allow  the  fluid  of  the  two 
sides  to  combine  ;  and  the  pressure  may  then,  as  in  the  case 
of  Cardinal,  separate  the  hemispheres,  and  imfold  them,  "  like 
the  leaves  of  a  book." 

Occasionally  the  fluid  is  limited  to  one  side,  and  thus  gives 
rise  to  an  unilateral  distension  or  obliquity.  When  the  super- 
ficial arachnoid  is  the  seat  of  the  dropsy,  the  brain  may,  at 
first  sight,  appear  altogether  deficient,  but,  on  raising  the 
*  On  the  Diseases  of  Infancy,  l&ts,  p.  &i. 
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sac,  we  shall  find  it  pressed  do-wnwards  and  forwards,  and 
presenting  a  state  of  extreme  atrophy. 

It  is  usual  to  meet  with  some  abnormal  conditions  of  the  tcs- 
sels  and  the  membranes  in  hydrocephalus,  but  we  are  unable 
to  determine  the  relation  that  they  bear  to  the  morbid  product — 
whether  they  are  to  be  considered  in  the  light  of  cause  or  effect ; 
though  we  find  both  Dr.  West  and  MM.  Rilliet  and  Barthez 
agreeing  that  haemorrhage  into  the  cavity  of  the  arachnoid 
may  occasionally  be  thefotis  et  origo  mali.  Rokitansky  attaches 
more  importance  to  ha?morrhage,  as  occurring  in  the  course 
of  the  disease.  A  thickening  and  opacity  of  the  lining  mem- 
brane of  the  cyst,  with  granular  deposits,  are  the  most  com- 
mon post  mortem  appearances  found  in  the  arachnoid,  while 
occasionally  the  formation  of  a  new  membrane,  and  the  de- 
posit of  fine  granular  matter,  causing  a  roughness  of  the  sur- 
face, present  themselves  to  the  anatomist.  The  occurrence  of 
the  latter  suggests  that  there  has  been  intercurrent,  subacute 
inflammation,  and  should  warn  us  to  remove  all  causes  of 
irritation  from  an  indiAddual  thus  circiunstanced.  The  vessels 
subjacent  to  the  arachnoid  are  frequently  enlarged,  varicose, 
and  congested. 

The  fluid  of  hydrocephalus  is  of  a  limpid  and  transparent 
character,  or  more  or  less  yellowish  and  opaque  ;  of  a  specific 
gravity  rather  lower  than  that  of  the  serum  of  the  blood,  and 
containing,  therefore,  a  smaller  amount  of  solid  constituents. 
"When  there  is  any  opacity,  this  is  found  to  be  due  to  granular 
and  nucleolar  matter,  mingled  with  epithelial  debris.  The  fluid, 
when  tested  by  heat  and  nitric  acid,  presents  the  characters  of 
a  solution  of  albumen,  and  is  found  to  contain  chloride  of 
sodium,  soda,  and  traces  of  salts  of  lime  and  potash  ;  and  also, 
according  to  Dr.  Bostock's  investigation,  urea.  The  results 
of  his  analysis  of  the  hydrocephalic  fluid  of  Cardinal  are 
embodied  in  the  following  table  : — 

Sp.  gravity  1011"38 

Water .                      982-6 

Albumen  6 

Chloride  of  sodium  7 

Soda 1'4 

Urea  and  osinazome  3 

Sulphuric  acid,  lune,  pota'^h  a  trace 

10000 

The  fact  of  urea  being  found  in  hydrocephalic  fluid  has  not 
met  with  any  attention  on  the  part  of  other  pathologists  ;  *  but 
if  it  should  prove  to  be  the  rule  it  places  this  disease  on  a  par 
with  the  ursemic  cases,  which  are  intimately  connected  with 

*  Dr.  Garrod  has  stated  to  us  in  conversation,  that  he  has  also  found  urea 
in  hydrocephalic  fluid. 
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certain  forms  of  renal  disease,  to  which  Drs.  Bright  and  Chris- 
tison  first  drew  attention.  The  state  of  the  kidneys  is  a 
point  which  merits  more  consideration  in  this  disease  than  has 
hitherto  been  devoted  to  it,  or  we  may  say  in  infancy  generally. 
It  is  to  the  generic  development  of  an  affection  like  hydro- 
cephalus that  we  must  look  for  the  attainment  of  a  means  of 
cure ;  for  its  products,  though  mteresting  to  the  pathologist, 
are  unfortunately  not  of  a  character  to  yield  either  to  the 
vis  naturae  or  to  medical  treatment.  From  the  early  ap- 
pearance of  its  symptoms  it  especially  challenges  our  atten- 
tion to  the  state  of  health  of  the  progenitors  ;  and  though  in 
many  of  the  recorded  cases  it  is  expressly  stated  that  the 
mother's  constitution  had  been  sound,  we  must  bear  in  mind 
how  vague  such  data  generally  are,  and  that  the  hereditary 
influences  are  as  intimately  connected  with  the  father  as  the 
mother.  We  know  more  of  the  relation  existing  between 
hydrocephalus  and  tubercle  ;  for  the  two  are  very  commonly 
found  associated.  Scrofulous  children  very  frequently  pre- 
sent a  very  considerable  amount  of  serous  accumulation 
within  the  ventricles,  without  even  having  manifested  any 
symptom  of  cerebral  disease. 

We  have  spoken  of  hydrocephalus  throughout  as  of  a 
disease  of  childhood,  and  it  is  to  early  life  that  it  mainly 
belongs.  Several  cases  are,  however,  on  record  of  the  affec- 
tion having  supervened  in  the  adult  when  there  was  no  trace 
of  previous  cerebral  disease.  If  it  be  foimd  that  the  diathesis 
upon  which  the  disease  is  engrafted  belongs  equally  to  in- 
fancy and  manhood,  we  shaU  easily  be  able  to  explain  why 
the  more  prominent  symptom  of  dropsical  accumiilation  does 
not  present  itself  frequently  in  the  adult.  The  firm  connex- 
ion of  the  cranial  bones,  and  the  compression  which  they 
consequently  exert,  offer  a  mechanical  impediment  to  the 
effusion,  which  can  only  take  place  at  the  expense  of  some 
other  contents  of  the  skull.  The  very  congestion  of  the 
veins,  which  for  instance  exists  in  cases  of  uraemia,  would 
militate  against  it. 

Several  instances  of  an  accumulation  of  serum  in  the  cavity 
of  the  arachnoid  or  in  the  ventricles,  and  not  offermg  any 
marked  traces  of  active  hypersemia  or  inflammation  occurring 
in  advanced  life,  may  be  found  in  the  works  of  Professor 
Golis,  Dr.  Baillie,  and  Dr.  Watson.  They  have  received  the 
name  senile  hydrocephalus,  and  such  are  the  cases  to  which 
the  nosological  term  of  serous  apoplexy  ought  to  be  restricted. 
The  fact  of  Dean  Swift  having  died  of  this  affection,  may 
serve  to  fix  the  subject  in  the  memory.  The  immediate  cause 
to  which  this  may  be  most  justly  attributed  is  an  atrophic 
condition  of  the  brain,  which  gives  rise  to  a  vacuum,  and 
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hence  to  a  discharge  from  the  vessels,  of  that  part  of  the 
blood  which  most  readily  transvides  the  coats  ;  the  effused 
serum  is  peculiarly  clear,  and  its  quantity  varies,  according  to 
the  extent  of  cerebral  atrophy,  from  two  to  six  ounces.  When 
we  examine  into  the  morbid  anatomy  of  the  brain,  we  shall 
discuss  the  origin  and  causes  of  atrophy  ;  we  have  here  only  to 
do  -v^ith  one  of  its  products  ;  but  it  is  apparent  that  in  the  pre- 
sent instance,  as  well  as  in  the  hydrocephalus  of  infants,  the 
effusion  is  a  symptom  of  a  deeper  seated  malady,  and  not  truly 
an  idiopathic  affection.  In  senile  as  well  as  mfantile  hydro- 
cephalus, the  soft  commissures,  the  septum,  fornix,  and  ad- 
joining parts,  are  commonly  found  softened ;  but  it  is  not 
always  easy  to  form  a  positive  opinion,  whether  this  is  a  primary 
or  secondary  condition.  Before  dismissing  this  subject  we  have 
to  advert  to  a  form  of  congenital  hydrocephalus  which  has 
received  the  name  of  hernia  cerebri,"  in  which,  owing  to  a 
deficiency  in  the  cranial  walls,  a  portion  of  the  brain  and  its 
membranes  are  protruded.   It  is  analogous  to  the  spina  bifida. 

CHOROID    PLEXUS. 

The  venous  rete  mu-abile  of  man,  known  by  the  name  of 
the  choroid  plexus,  appears  in  a  measure  to  possess  a  vitality 
independent  of  the  membrane,  the  pia  mater,  of  which  it  is 
an  appendix.  It  is  impossible  to  doubt  that  it  plays  a  most 
important  part  in  equalizing  and  balancing  the  circulation 
within  the  cranium,  -nithin  the  limits  of  health,  and  that 
eqiially  its  peculiar  relation  to  the  cavity  in  which  it  is  sus- 
pended must  give  rise  to  important  variations  in  disease  ;  the 
physical  laws  of  exosmosis  and  endosmosis  may,  without  any 
stretch  of  hypothesis,  be  supposed  to  operate  with  peculiar 
vigour,  and  it  is  not  ^lnreasonable  to  assume  in  the  choroid 
plexus  a  powerful  agent  of  secretion  and  absorption.  The 
amount  of  blood  in  the  plexus  found  after  death  A'aries 
much — at  one  time  it  is  full  and  the  vessels  stand  out  in 
relief,  at  others  it  is  collapsed  and  contains  scarcely  enough 
blood  to  colour  it.  There  is  no  necessary  relation  between 
the  amount  of  vascularity  or  exudation,  and  the  congestion 
or  inflammation  of  the  pia  mater  ;  thus  we  may  find  the  sur- 
face of  the  brain  covered  with  a  highly  vascular  pia  mater, 
while  the  choroid  plexuses  present  an  exsanguine  appearance  ; 
a  circumstance  which  rather  confii-ms  om-  view  of  the  physio- 
logical character  of  the  latter.  The  greater  density  of  the 
coats  of  the  vessels  in  the  choroid  than  in  other  parts,  may 
account  for  the  rarity  of  their  being  the  source  of  haemorrhage  ; 
indurated  yellow  bodies  are,  however,  occasionally  found  in 
them  which  are  referable  to  former  effusion.  The  morbid 
appearances  most  commonly  found  in  the  plexuses  are  round 
or   oval  bodies  of  a  yellowish  tinge,  apparently  formed  of 
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concentric  laminse,  which  only  become  more  apparent  on  the 
addition  of  acetic  acid.  They  are  ordinarily  microscopic,  but 
are  often  found  in  considerable  numbers,  and  occasionally 
accumulate  into  masses  of  the  size  of  a  pea  or  small  nut. 


The  upper  figure  represents  a  choroid  plexus  with  several  small  tumours 
at  *  *  *),  supposed  at  first  to  have  been  tubercular;  they  proved  to  con- 
sist of  aggregations  of  concentric  corpuscles,  cliolesterine,  and  pure  oil 
united  by  ai-eolar  tissue ;  the  concentric  corpuscles  which  are  shown  below 
the  plexus  are  magnified  100  diam. 

It  is  evident  that  they  are  phosphatic  connexions  enveloped 
by  layers  of  organic  material.  Acetic  acid  acts  very  slowly 
upon  them,  destroying  their  opacity,  but  not  altering  their 
configuration.  Muriatic  acid  destroys  their  opacity  by  re- 
moving the  phosphate  of  lime,  and  leaves  transparent  rings  of 
animal  matter.  They  are  not  found  in  early  iirfancy,  but 
occur  so  frequently  in  advanced  life  that  they  almost  appear  to 
be  a  normal  constituent  from  their  behaviotir  with  re-agents. 
Virchow  calls  them  corpora  amylacea,  but  the  term  concentric 
corpuscles,  suggested  by  Dr.  H.  Jones,  is  more  appropriate. 
Similar  formations  are  met  ■s\ith  in  other  parts  of  the  body  ; 
thus  we  have  seen  them  in  an  adventitious  membrane  formed 
in  the  kidney.  Cysts  of  the  choroid  plexus  are  more  frequently 
mentioned  by  authors  on  account  of  their  being  visible  to  the 
naked  eye ;  they  are  minute,  transparent  vesicles,  varying  in 
size  from  a  poppy  seed  to  a  small  pea  ;  and  we  generally  meet 
with  them  in  brains,  in  which  we  also  find  evidence  of  iiiflam- 
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mation  of  the  lining  membrane  of  the  ventricles.  They  some- 
times contain  a  milky  fluid,  and  may  present  incrustations  of  a 
sabulous  character.  They  have  been  erroneously  regarded  as 
hydatids,  but  there  is  no  evidence  of  their  belonging  to  this  class 
of  parasitic  formations  ;  they  would  rather  seem  to  be  due  to  a 
condensation  of  the  epithelial  covering  of  the  plexus,  and  an  ac- 
cumulation of  fluid  beneath  it,  limited  by  an  effusion  of  plastic 
matter.  An  hypertrophy  of  the  epithelium,  which  covers  the 
choroideal  vessels,  is  very  commonly  observed  in  advanced 
age — though  we  have  not  been  able,  as  yet,  to  trace  any  defi- 
nite relation  between  this  condition  and  certam  forms  of  dis- 


Portion  of  a  choroid  plexus,  exhibiting  a  fatty  degeneration  of  the  epithe- 
lium, from  a  female  aged  4.5,  who  for  U  days  previous  to  her  death  was  subject 
to  convulsive  tits  and  various  cerebral  symptoms.  No  morbid  condition  was 
observed  in  the  brain,  but  considerable  deposit  of  oil  in  the  choroid  plexuses; 
in  one  there  was  a  small  lump  of  fat.  a.  The  loop  of  the  plexus  dotted  with 
oil,  120  diam.    b.  The  epithehum,  containing  oil  drops,  magnified  360  diam. 

ease.  The  choroid  plexus  is  frequently  found  of  a  fleshy  con- 
sistency, probably  owing  to  some  interstitial  effusion  having 
taken  place  ;  and  we  also  find  small  fatty  tumours  on  the 
plexuses,  as  well  as  a  microscopic  deposit  of  fat  in  the  shape 
of  minute  oil  globtiles,  dotting  the  svu-face  of  the  vessels,  but 
for  the  most  part  enclosed  in  the  epithelium. 


CHAPTER  IX. 

THE    BRAIN. GENERAL    OBSERVATIONS. 

The  question  that  meets  us  at  the  threshold  of  an  inquiry 
into  the  pathological  conditions  of  the  brain,  is  whether  the 
amount  of  blood  contained  within  the  cranium  in  the  adult, 
can  vary.  There  is  no  difficulty  in  determining  the  question 
in  the  child,  for  there,  as  long  as  the  fontanelles  are  unclosed 
by  bone,  the  cerebral  circulation  necessarily  obeys  exactly  the 
same  laws  as  rule  the  general  cii'culation ;  when  the  skull  is 
completely  formed,  the  ^^ressure  of  the  atmosphere  is  in  a  mea- 
sure withdrawn  from  the  contents,  and  the  variation  in  the 
amount  of  blood  contamed  in  the  cerebral  vessels  is  very 
much  lessened.  Still,  in  applying  the  law  of  atmospheric 
pressure  to  this  subject,  we  must  remember  that  the  column 
of  blood  reaching  from  the  heart  to  the  brain  is  not  like  the 
barometer,  a  single  tube,  with  a  vacuum  at  the  closed  end,  but 
that  the  vessels  may  be  compared  to  a  curved  tube  both  ends 
of  which  are  equally  vuider  the  control  of  tliis  law.  If  it 
were  not  so,  respiration  could  not,  independent  of  the  heart's 
beat,  exert  any  influence  uj)on  the  cerebral  circulation.  The 
presence  of  the  ventricles,  and  of  serosity  in  the  cavities  and 
subarachnoid  fluid  of  the  brain  and  spinal  canal,  is  a  further 
indication  that  there  is  a  provision  to  meet  this  species  of 
variation — for  it  is  in  obedience  to  this  very  law  of  atmospheric 
pressure,  to  assume  that  these  fluids  mutually  assist  one 
another,  and  as  the  walls  of  the  cranium  cannot  collapse,  keep 
up  the  balance  of  the  circulation  by  vicarious  action.  AYe 
have  already  seen  that  nature  shows  her  horror  vacui  in  senile 
hydrocephalus,  where,  if  our  explanation  is  correct,  the  efi'a- 
sion  is  mainly  due  to  the  atrophy  of  the  brain.  While  we  ad- 
mit, therefore,  that  the  constriction  placed  upon  the  vessels  of 
the  brain  and  the  pecviliar  character  of  the  cranial  contents, 
prevents  as  great  a  variation  in  the  amount  of  the  fluid  con- 
tents, as  takes  place  in  the  thoracic  or  abdominal  viscera,  we 
feel  assured  that  a  variation  does  take  place,  and  sufficient  to 
account  for  many  of  the  phenomena  of  nutrition  and  disease. 
It  is  important  to  place  this  question  on  a  proper  basis,  as  it  is 
one  that  constantly  suggests  itself  to  the  pathologist ;  Avithout 
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a  satisfactory  explanation,  we  shall  be  constantly  at  a  loss  to 
find  the  proper  terms  for  morbid  conditions,  and  they  -would 
themselves  appear  to  contradict  our  theories.  We  cannot  enter 
further  into  this  question,  but  "\ve  hope  that  the  suggestions 
just  thrown  out  may  serve  to  reconcile  some  conflicting  views 
on  the  subject ;  the  positive  denial  of  various  physiologists,  of 
any  variation  in  the  quantity  of  blood  in  the  brain,  apparently 
supported  by  such  experiments  as  those  of  Dr.  Kellie,  has 
served  not  a  little  to  confuse  the  student.  Dr.  Burrows*  has 
investigated  this  question  fully,  and  from  experiments  and  phy- 
siological considerations,  arrives  at  the  conclusion,  which 
seems  unavoidable  to  the  practitioner  of  medicine,  that  the 
quantity  of  the  blood  within  the  cranium  is  extremely  variable 
at  different  times,  and  under  different  circumstances.  There  is 
a  peculiar  feature  in  the  white  matter  of  the  brain,  which  con- 
stantly forces  itself  on  the  notice  of  the  microscopist,  by  im- 
peding his  investigation,  and  which  has  a  strong  bearing  on 
the  matter, — it  is  the  great  elasticity  of  the  medullary  tissue  ; 
this  resiliency,  among  others,  is  a  counterpoise  to  the  rigid 
structures  enveloping  the  brain.  All  inquirers  are  agreed  that 
the  relative  amount  of  blood  in  the  different  sets  of  vessels,  in 
the  veins,  and  arteries,  varies  considerably  ;  and  on  this  point 
Dr.  Kellie's  experiments  appear  to  afford  conclusive  evidence, 
though  the  examination  of  a  few  bodies  would  suffice  to  show 
the  same  thing. 

The  importance  of  the  study  of  the  morbid  phenomena  met 
with  in  the  brain  is  self-evident,  both  from  the  rank  of  the 
organ  in  the  economy,  and  from  the  great  frequency  of  cerebral 
disease.  Thus  we  find,  on  referring  to  the  Registrar  General's 
valuable  statistical  reports,  that  the  deaths  caused  by  diseases 
of  the  brain  rank  fourth  in  order  of  fatality.  The  average  per- 
centage of  mortality  in  London  from  zymotic,  tubercular,  pul- 
monary, and  cerebral  disease,  appears  from  analysis  of  the 
deaths  in  ten  weeks,  selected  promiscuously  throughout  the 
year  1851,  to  be  respectively  19-9,  18-3,  lo-5,  and  12-1. 

We  frequently  make  post-mortem  investigations  in  cases 
where  all  the  symptoms  indicated  that  death  proceeded  from 
cerebral  lesion,  and  where,  nevertheless,  we  are  unable  to  dis- 
cover any  disorganization  such  as  would  appear  to  justify  the 
conclusion  that  this  was  the  case.  A  certain  amount  of  hy- 
peraemia  in  some  of  the  cranial  contents  may  be  all  that  pre- 
sents itself  to  us,  and  even  this  may  be  absent.  Sir  Astley 
Cooper's  experiments  f  upon  rabbits,  in  which  the  vertebral 
arteries  were  alternately  compressed  and  relaxed,  after  the 
carotids  had  been  previously  tied,  have  sufficiently  demonstrated 
the  influence  of  the  circulation  upon  the  functions  of  the  brain. 

*  On  Disorders  of  the  Cerebral  Circulation,  London,  1816. 
t  Guy's  Hospital  Reports,  vol.  i.  i836,  p.  465. 
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The  compression  invariably  produced  an  instant  arrest  of  re- 
spiration, convulsions,  and  apparent  death,  and  when  the  finger 
was  removed  from  the  artery  the  animal  gradually  recovered. 
The  symptoms  closely  resembled  those  of  epilepsy  in  the  human 
subject,  to  the  illustration  of  which  disease  they  are  frequently 
applied.  We  have  yet  to  determine  the  ratio  in  which  mere 
pressure  influences  the  cerebral  functions,  as  compared  with 
the  frequency  in  which  disturbance  is  excited,  and  a  fatal  issue 
produced  by  a  poisoned  condition  of  the  blood,  as  in  ursemia 
resulting  from  granular  degeneration  of  the  kidneys. 

CONGESTION. 

When  the  congestion  of  the  brain  is  considerable,  the  entire 
organ  may  present  an  increase  of  volume  and  turgidity.  On 
slicing  it  the  grey  matter  may  exhibit  a  deeper  tinge  than  usual, 
but  its  natural  hue  prevents  the  alteration  of  colour  from  being- 
very  perceptible.  The  white  matter  shows  an  increase  of  the 
red  dots  indicating  the  blood-vessels,  and  may,  as  it  does  par- 
ticularly in  children,  assume  a  general  pinky  tint  from  the 
same  canse.  This  must  not,  however,  be  confounded  with  the 
colour-  imparted  to  it  by  the  knife  as  it  divides  the  blood- 
vessels, and  according  to  the  amount  of  blood  contained  in 
them,  smears  it  over  the  brain  surface ;  by  carefully  wiping  or 
scraping  it  we  shall  be  enabled  to  determine  to  which  cause 
the  colour  is  due.  Scipion  Pinel*  dwells  very  forcibly  upon 
the  occurrence  of  congestion  of  the  grey  matter  of  the  brain  as 
the  main  pathological  feature  accompanying  mania.  He  des- 
cribes the  inner  layer  of  the  cortical  tissue  as  presenting  a 
lively  red  or  violet  tint,  the  white  matter  being  less  altered  in 
tliis  respect,  but  also  offering  a  livid  hue,  with  occasional 
blackish  patches,  or  more  or  less  extended  ecchymoses.  Con- 
gestion of  the  meninges  is  more  frequently  found  indepen- 
dently of  congestion  of  the  brain  than  the  converse  ;  but  we 
must  look  for  the  latter  more  especially  in  cases  in  which 
death  has  taken  place  in  consequence  of  poisoning  from  opium, 
in  epilepsy  and  apoplexy,  in  bronchitis,  hooping  cough,  in 
fever  accompanied  by  coma,  and  in  hypertrophy  of  the  heart 
and  granular  kidney.  In  a  therapeutic  point  of  view  the  rela- 
tion of  congestion  to  cerebral  symptoms  is  important,  and  the 
proceeding  of  Mr.  Parryf,  to  compress  the  carotids  in  epilep- 
tiform and  other  affections,  probably  dependent  upon  this  de- 
rangement, is  a  practical  application  of  the  doctrine  to  thera- 
peutics. The  pathological  effect  of  arresting  the  circulation 
in  the  vessels  of  the  head  is  illustrated  by  cases  like  those 
referred  to  by  Dr.  Abercrombiej,  in  which,  accidentally  or 

*  Traite  de  Pathologie  C6rC'brale,  p.  193.    Paris,  1S14. 

t  Collections  from  lue  Uupublislied  Writings  of  the  late  C.  H.  Parry,  1825. 

+  uiseases  of  the  Braiu,  &c.,  p.  ill.   Edin.  1615. 
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intentionally,  these  vessels  were  closed,  and  animation  tempo- 
rarily suspended,  until  the  constriction  was  removed.  The 
frequent  fatality  of  apoplectic  affections,  without  leaving  any 
appreciable  trace,  has  been  the  cause,  as  the  same  author  most 
justly  observes,  of  the  number  and  variety  of  speculations  on 
the  subject,  which  have  certainly  not  tended  to  clear  up  the 
difficulty.  Turgidity  of  the  blood-vessels  in  the  membranes 
and  brain  has  been  observed  in  the  majority  of  lunatics,  inde- 
pendent of  other  lesions  ;  thus  Dr.  Webster,  in  analyzing  the 
records  of  Bethlehem  Hospital,  finds  this  the  case  in  eighty- 
nine  out  of  one  hundred  and  eight. 

Local  congestions  are  occasionally  met  with  limited  to  indi- 
vidual portions  of  the  encephalon.  There  can  be  no  doubt 
that  an  anaemic  condition  of  the  bram,  as  well  as  a  cachectic 
state  of  the  blood  circulating  in  it,  may  induce,  in  a  similar 
manner,  disease  and  a  fatal  issue  without  offering  any  percep- 
tible lesions.  In  these  cases  the  fibrous  tissue  of  the  brain 
presents  a  more  deadly  white  and  fewer  red  spots  than  in  the 
normal  condition,  but  we  possess  no  means  as  yet  of  determin- 
ing these  relations  by  actual  measurement ;  and  in  many  in- 
stances where  no  organic  change  has  taken  place,  the  tonicity 
of  the  arteries  may,  in  articulo  mortis,  restore  the  balance  of 
the  circulation  in  such  a  manner  as  really  to  remove  all  post- 
mortem effects. 

HEMORRHAGE. 

Congestion  is  a  transition  state  to  numerous  cerebral  lesions 
which  leave  sufficiently  perceptible  post-mortem  effects.  The 
first  of  these  that  we  shall  consider  is  ha;morrhage,  the  most 
frequent  cause  of  cerebral  apoplexy,  and  an  affection  peculiarly 
belonging  to  advanced  life  ;  the  disposition  to  it  increasing  in 
a  direct  ratio  with  the  years  of  the  individual.  The  greatest 
fatality,  according  to  Dr.  Burrows,  exists  between  the  age  of 
sixty  and  seventy,  while  it  is  also  found  to  occur  more  fre- 
quently in  males  than  in  females.  The  following  table,  which 
has  been  compiled  by  Dr.  Burrows,  clearly  exhibits  the  pro- 
gressive ratio  of  apoplexj^  with  advancing  age. 
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This  corresponds  in  the  main  with  the  results  obtained  from 
the  Registrar  General's  reports.  To  explain  the  apparent  dimi- 
nution after  the  age  of  seventy,  we  must  remember  that  the 
'  total  number  of  living  is  very  much  reduced,  and  that  hence 
the  relative  number  of  apoplectic  cases  is  probably  even  larger 
than  at  an  earlier  age. 

The  amount  of  haemorrhage  varies  from  a  spot  of  the  size  of  a 
pin's  head  to  an  accumulation  of  many  ounces;  the  former, 
which  may  be  termed  capillary  haemorrhage,  is  frequently  ob- 
served in  comiexion  with  efiusions  of  a  more  extensive  charac- 
ter, but  may  often  be  assumed  to  have  occurred  during  life, 
where  trilling  apoplectic  symptoms  have  rapidly  passed  off 
under  appropriate  treatment.  It  is  not  generally  easy  to  trace 
the  vessels  fi-om  which  the  blood  has  been  effused,  and  there 
is  also  much  obscurity  as  to  the  actual  nature  of  the  morbid 
action  which  induces  the  haemorrhage.  All  parts  of  the  ence- 
phalon  may  present  apoplectic  effusions,  but  the  parts  most 
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Apoplectic  effusion  upon  the  left  side  of  the  pons  varolii. 

frequently  affected  are  the  anterior  lobes,  and  especially  the 
vicinity  of  the  corpora  striata.  As  a  rule  the  grey  structures, 
including  the  convolutions  of  the  brain,  exhibit  the  greatest 
proclivity  to  the  affection,  which  is  in  consonance  with  the 
known  vascularity  of  these  tissues.  The  structures  most  re- 
moved frdm  the  grey  matter,  as  the  corpus  callosum  and  the 
fornix,  are  least  liable  to  it.     Apoplectic  effusion  is  not  very 
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frequent  in  the  cerebellum,  but  it  is  found  to  be  more  rapidly 
and  invariably  fatal  when  it  occurs  here  than  elsewhere.  An- 
dral's  extensive  sphere  of  observation  has  only  presented  him 
with  six  cases  of  haemorrhage  into  the  cerebellum,  and  in  three  • 
of  these  it  was  associated  with  haemorrhage  into  the  cerebrum. 
In  the  causation  of  apoplectic  effusion  three  elements  come 


Hsemorrhage  into  the  riglit  lateral  ventricle  and  right  hemisphere,  in  a  man 
aued  65.  He  was  brought  into  St.  Mary's  Hospital  in  a  state  of  profound 
coma,  and  died  two  hours  after  admission.  There  was  a  large  rairged  cavity 
in  the  hemisphere,  communicating  with  the  ventricle,  from  which  about 
4  02.  of  black  fluid  blood  escaped.  The  corpus  striatum  and  thalamus  opticus 
of  right  side  were  much  softened.  There  was  no  apparent  disease  of  the 
arteries. 

into  consideration  ;  the  condition  of  the  blood,  the  state  of  the 
coats  of  the  vessels  and  that  of  the  tissues  surrounding  them. 
The  first,  though  the  most  important,  as  necessarily  influencing 
most  materially  the  two  latter,  we  do  not  as  yet  possess  suffi- 
cient data  to  speak  otherwise  than  hypothetically  of.  It  is  not 
difficult  to  conceive  that  stasis  in  individual  vessels,  the  for- 
mation within  them  of  exudation  matter,  or  an  alteration  in 
the  density  of  the  liquid,  may  mechanically  and  vitally  influ- 
ence the  origin  of  this  morbid  state.  Tlie  fact  of  the  occur- 
rence of  sanguineous  effusion,  as  a  sequel  of  renal  or  cardiac 
disease  where  no  disorganization  of  the  brain  is  traceable,  is  a 
further  point  corroborative  of  the  position.  We  may  also  men- 
tion that  Messrs.  Andral  and  Gevarral  are  of  opinion  that  an 
essential  connexion  exists  between  cerebral  hsemorrhages  and 
a  dimmution  in  the  amount  of  fibrine  in  the  blood  with  an  in- 
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crease  in  the  quantity  of  blood  gloliules.  In  eight  venesec- 
tions performed  upon  seven  apoplectic  subjects  they  found  the 
fibrme  below  the  normal  standard  in  five,  and  the  globules 
above  it  in  four  cases.  With  regard  to  the  coats  of  the  vessels, 
the  influence  of  chronic  arteritis  in  causing  pulpy  softening  or 
in  giving  rise  to  calcareous  or  atheromatous  deposits,  and  thus 
rendering  them  unfit  to  bear  the  pressure  of  the  blood  current, 
is  a  subject  of  frequent  observation,  though  disease  of  the 
blood-vessels  is  not  a  necessary  accompaniment  of  apoplectic 
effusion.  In  the  same  way  as  this  pathological  condition  in- 
duces local  affections  in  the  thoracic  and  abdominal  viscera,  it 
causes  aneurisms  or  ossifications  of  the  arteries  of  the  brain, 
and  in  both  instances  affects  nutrition  and  is  liable  to  be  followed 
by  rupture  and  the  effusion  of  blood.  Such  alteration  in  the 
nutrition  of  the  nerve  tissue  as  diminishes  its  resistance  to  the 
inrpulse  ifr  receives  from  the  sanguineous  current,  is  the  third 
element  to  which  we  have  alluded.  AVe  shall  consider  the 
main  characters  of  softening  more  in  detail  further  on,  but  it  is 
necessary  to  mention  here  that  it  occurs  in  two  forms  which 
appear  to  be  essentially  different ;  the  one  being  due  to  a  state 
of  hypersthenia  or  active  inflammation,  the  other  to  an  im- 
paired or  cachectic  nutrition  of  the  tissue.  We  cannot  always 
in  the  dead  subject  demonstrate  the  sequence  or  the  relation 
which  these  conditions  bear  to  one  another  ;  but  an  extended 
knowledge  of  morbid  processes  elucidated  by  vital  dynamics, 
the  microscope,  and  animal  chemistry,  will  undoubtedly  clear 
up  many  difficulties  connected  with  cerebral  disease,  as  it  has 
already  done  in  diseases  of  other  organs. 

In  the  present  state  of  our  knowledge,  and  of  physical 
examination,  the  proximate  causes  of  cerebral  apoplexy  fre- 
quently elude  the  inquirer,  but  it  is  difficult  to  assume  that 
it  can  occur  without  previous  disease  within  the  cranium  of 
the  nerve  matter,  as  well  as  of  the  vessels  ;  the  fact  that  apo- 
plectic effusion  is  not  met  with  in  healthy  individuals  who 
have  died  from  strangulation,  alone  affords  sufficient  evidence 
that  a  mere  arrest  of  the  current  of  the  blood  is  incapable  to 
produce  it ;  for  in  these  cases  the  vertebral  arteries  may  fairly 
be  assumed  to  convey  blood  to  the  brain  after  its  return  by 
the  A'eins  has  been  arrested. 

Tlie  apoplectic  effusion  is  not  necessarily  fatal  in  proportion 
to  the  amount  of  blood  discharged  from  the  vessels  ;  but  the 
rapidity  of  the  issue  appears  to  bear  a  relation  to  the  vicinity 
of  the  hsemorrhage  to  the  medulla  oblongata.  The  effusion  of 
blood  into  the  ventricles  is  also  marked  by  being  very  rapidly 
fatal.  Much  probably  also  depends  upon  the  amount  of  lace- 
ration of  the  cerebral  tissue  accompanjung  the  haemorrhage, 
inasmuch  as  the  curabilitj'  of  apoplectic  effusion  seems  to  be 
in  the  ratio  of  the   interstitial   character   of  the  discharge. 
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Thus  Messrs.  Foyille  and  OUivier  have  pointed  out,  both  with 
regard  to  the  eneephalon  and  the  spinal  cord,  that  the  cure 
of  paralysis  resulting  from  rupture  of  the  nerve-tissue  is  never 
complete,  but  that  where  the  patient  is  restored  to  perfect 
health,  the  hemorrhage  has  mostly  separated  and  compressed 
the  cerebral  or  spinal  fibres. 

The  processes  that  occvir  in  the  blood  itself,  after  it  has  been 
effused  within  the  brain,  are— the  formation  of  a  coagulum,  the 
gradual  absorption  of  the  fluid  parts  of  the  blood,  the  formation 
of  an  organized  membrane  around  the  clot,  and  the  continued 
absorption  of  the  latter.  The  rapidity  with  which  these 
changes  occur,  differs  considerably,  and  depends  greatly  upon 
the  healthy  condition  of  the  surrounding  parts.  Thus,  while 
Dr.  Macintyre*  has  recorded  a  case  of  apoplexy,  in  which 
thirteen  days  after  the  seizure,  the  cyst  was  found  fully  formed, 
organized,  and  nearly  empty,  a  French  phj^sician,  Moulin, f 
mentions  one  of  seventeen  years'  duration,  in  which  a  cyst  was 
found  containing  four  ounces  of  sanguineous  fluid.  When 
the  effusion  occurs  in  the  cavity  of  the  arachnoid,  we  have  seen 
that  cysts  also  form,  but  we  do  not  meet  with  them  in  the 
cavity  of  the  ventricles,  though  there  is  reason  to  suppose  that 
the  blood  may  be  absorbed  from  their  surface  also.  According 
to  the  degree  of  absorption,  the  clot  changes  its  consistency 
and  coloiu-.  The  clot  first  assumes  a  deeper  colour  and  becomes 
of  a  chocolate  hue,  and  from  absorption  of  the  serum  is  ren- 
dered hard  ;  the  colouring  matter  is  more  and  more  absorbed, 
a  light-coloured  fibrinous  mass  is  then  seen  much  contracted 
from  the  original  dimensions  of  the  clot,  and  fbially  this  too 
may  disappear,  leaving  no  remains  of  the  hsemorrhagic  effusion 
but  the  contracted  empty  cyst,  the  walls  of  which  are  fre- 
quently connected  by  fibrous  beads.  The  cyst  itself,  iir  its 
turn,  shrinks  up,  and  finally  nothing  may  remain  but  a  cica- 
trix. The  hirmatoid  crystals,  first  discovered  by  Sir  Everard 
Home,  and  more  recently  described  by  Yirchow,  are  occasion- 
ally found  in  apoplectic  clots,  together  with  orange-coloured 
granular  matter.  Virchow j  states  that  the  earliest  period  at 
which  he  has  discovered  them,  was  seventeen  days  after  the 
injury ;  their  not  occurring  in  recent  effusions  has  been  urged 
as  a  positive  proof  regarding  the  age  of  a  clot. 

It  is  manifest  that  no  effusion  can  take  place  into  the  cere- 
bral tissue,  without  a  certain  amount  of  disruption  of  the 
nerve  matter,  portions  of  which  may  be  generally  traced  with- 
in the  fresh  clot ;  the  greater  the  previous  cerebral  softening, 
the  more  we  shall  find  the  brain  comminuted.  The  danger  to 
life,  as  the  recorded  cases  teach  us,  is  in  proportion  to  their 

*  Deport  of  Pathol.  Society,  1847,  p.  11. 

t  Trait6  (Je  I'Apoplexie.  ou  Hemon-haKie  CerChrale,  &c.  Paris,  1819. 
t  See  an  arti(-lc  on  Blood  Crystals  by  Dr.  Sieveking,  in  the  British  ancl 
Foreign  Hedico-chirurgical  Eeview,  Oct.  Ibi3. 
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cerebral  disorganization,  for  the  tax  made  upon  the  powers  of 
the  constitution  to  repair  the  injury  done,  is  necessarily  greater, 
the  more  inflammatory  reaction  is  set  up  ;  for  though  the  clot 
possesses  in  itself  a  tendency  to  form  a  cyst  without  inflam- 
mation, and  thus  aids  in  the  process  of  reparation,  this  cannot 
suffice  to  repair  the  injury  done  to  the  cerebral  tissue.  After 
the  absorption  has  come  to  a  stand-still,  the  cyst  or  the  cicatrix 
may  be  borne  for  years  without  exciting  any  new  symptoms, 
and  thus,  if  the  individual  has  suffered  from  a  repetition  of 
apoplectic  attacks,  we  shall  find  one  or  more  such  residuary 
appearances,  in  a  state  indicative  of  the  period  from  which 
they  date.  As  we  occasionally  meet  with  a  recent  apoplectic 
effusion  that  has  been  effected  near  the  surface  of  the  brain, 
marked  by  fluctuation,  we  find,  after  the  absorption  of  the  fluid, 
a  slight  depression  in  the  superincumbent  nerve  tissue,  or  a 
supplementary  effusion  of  serum  into  the  ventricles. 

WHITE    SOFTENING — CEDEMA. 

The  converse  of  the  condition  which  we  have  just  been  con- 
sidering, anaemia,  is  undoubtedly  one  of  considerable  import- 
ance, and  one  that  may  be  assumed  to  be  the  cause  of  numer- 
ous morbid  conditions  ;  but  we  have  a  still  greater  difficulty 
of  determining  its  existence  than  that  of  congestion  of  the 
brain.  Where  it  exists  the  brain  presents  a  generally  pallid 
appearance,  and  especially  the  white  matter  is  remarkably  de- 
ficient in  red  spots,  and  more  dead-white  than  normally.  It 
is  an  important  element  in  the  diseases  termed  white  softening 
and  oedema  of  the  brain,  which,  therefore,  especially  as  in  their 
turn  they  may  give  rise  to  apoplectic  effusion,  may  appro- 
priately be  treated  of  in  this  place. 

In  estimating  the  degree  of  white  softening,  it  is  important 
to  bear  in  mind  the  physiological  variations  in  the  density 
of  the  brain,  according  to  the  age  of  the  individual.*  It  is 
naturally  very  soft  in  infancy,  and  progressively  becomes 
firmer  with  the  advance  of  years  ;  and,  in  old  age,  as  we  find 
a  tendency  to  rigidity  of  the  soP  tissues,  and  to  ossification  of 
the  cartilages,  we  discover  the  brain  to  present  the  physiologi- 
cal extreme  of  density  and  toughness.  The  diminished  density 
of  a  portion  of,  or  the  entire  bram,  constitutes  the  disease  in 
question  ;  at  times  it  appears  to  be  due  to  an  increased  infiltra- 
tion of  serum,  in  the  cerebral  tissue,  in  which  case  it  may  be 
considered  as  identical  with  oedema.  It  is  common  in  children, 
complicated  with  hydrocephalus,  or  as  a  product  of  arrested 
or  perverted  nutrition,  or  exanthematic  fevers  ;  the  affected 
portions  of  the  brain  often  being  entu-ely  diffluent.  In  adults, 
it  is  found  in  connexion  with  phthisis. 

*  See  a  paper  by  Dr.  Sankey  on  the  Specific  Gravity  of  tlie  Brain,  in  the 
Britisli  and  Foreisn  Hedico-chirurgical  Keview,  Jan.  1»5S. 
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White  softening  is  characterised  by  a  loss  of  cohesion, 
varying  in  degree,  and  is  chiefly  met  with  in  the  parts  most 
remote  from  the  grey  matter,  as  one  would  expect,  if  the 
etiology,  as  given  above,  is  correct,  because  they  are  pro- 
vided with  fewer  blood-vessels.  Rostan,  who  was  the  first  to 
draw  attention  to  cerebral  softening,  which  has  since  been 
extensively  studied  by  pathologists,  admitted  the  presence  of 
an  inflammatory  and  a  non-inflammatory  form  ;  but  we  owe 
to  Gluge  and  Bennett  the  means  of  discriminating  the  two 
with  physical  accuracy,  inasmuch  as  they  have  shown,  that 
an  essential  feature  in  inflammatory  aff'ections  of  the  brain  is 
demonstrated  by  the  microscope.  The  inflammation  corpus- 
cles or  cells,  produced  by  the  disintegrating  changes  which 
accompany  the  phlogistic  process,  are  invariably  found  in  the 
cerebral  tissues,  where  there  is  inflammation  ;  and  it  is  charac- 
teristic of  the  non-inflammatory  softening,  and  of  cedema  of 
the  brain,  that  these  corpuscles  are  not  met  with.  The  mi- 
croscope only  exhibits  the  mere  debris  of  nerve  tissue,  in  a 
state  of  greater  or  less  destruction,  without  any  trace  of  new 
formations  or  products.  The  entire  absence,  then,  of  inflam- 
mation corpuscles  in  a  softened  portion  of  brain,  serves  to 
confirm  the  opinion  of  its  non-inflammatory  character.  Ac- 
cording to  Dr.  Todd,*  white  softening  is  characterised  by 
organic  globules,  or  large  cells,  containing  oily  matter,  from 
which  he  infers  that  the  disease  is  accompanied  by  an  actiye 
process  during  life,  although  he  regards  it  essentially  as  an 
atrophic  condition.  Abercrombie  and  some  other  writers 
attribute  the  form  of  softening  just  described,  under  the 
term  of  cerebral  softening,  to  inflammation ;  an  analysis  of 
the  cases  given  by  Abercrombie  himself,  will  be  found  to 
support  the  view  of  the  existence  of  white  softening  without 
the  physical  signs  of  inflammation.  The  microscopic  dis- 
covery of  the  product  of  inflammation  will,  in  future,  aid  the 
pathologist  in  determining  the  question  in  individual  cases. 

Qildema  of  the  brain  is  a  common  condition  of  the  organ 
met  with  in  ataxic  conditions,  such  as  typhus,  or  puerperal 
disease,  in  exanthemata,  heart  disease,  and  anasarca.  It  is 
common  in  insanity.  Pinel  describes  it  as  the  pathological 
condition  characteristic  of  stupor,  or  acute  dementia.  He 
states, t  that  if  the  medullary  tissue  of  an  cedematous  brain 
be  torn,  a  peculiar  feature  presents  itself;  at  the  summit  of 
each  rent,  and  at  the  angle  formed  by  the  sei^aration  of  the 
fibres,  whitish  filaments  may  be  perceived  with  the  naked  eye, 
which  are  nothing  but  capillaries,  strongly  injected  with 
serosity ;  they  pass  from  side  to  side,  and  when  torn,  allow 


*  Clinical  Lentnres  on  Paralysis.  &c.,  1854,  p.  99. 
t  Trait6  de  Pathologie  C6vO  rale,  p.  257. 


INFLAMMATORY  SOFTENING.  251 

a  small  quantity  of  serosity  to  escape ;  in  the  normal  state, 
these  capillaries  are  filled  with  coloured  blood.  On  cutting 
into  a  brain  thus  affected,  the  tissue  is  found  pallid,  and  the 
water  drips  from  it,  showing  a  complete  oedematous  imbibi- 
tion. The  infiltration  causes  an  enlargement  of  the  brain,  and 
consequent  flattening  of  the  convolutions. 

INFLAMMATION. 

We  now  return  to  the  examination  of  one  of  the  sequela;  of 
congestion,  which,  in  some  of  its  forms  and  products,  consti- 
tutes a  class  of  very  fatal  diseases.  Inflammation  of  the  brain 
occurs  in  the  various  forms,  and  gives  rise  to  the  same  pro- 
ducts that  we  find  in  other  organs,  modified,  of  course,  in 
their  characters  by  the  anatomical  relations  of  the  organ.  We 
find  it  as  an  acute  and  as  a  chronic  disease.  Acute  inflamma- 
tion of  the  brain  is  not  frequently  met  Avith  in  the  dead  house, 
in  the  early  stages,  nor  is  idiopathic  encephalitis  a  disease  of 
common  occurrence,  and  many  of  the  cases  recorded  by  older 
writers  resolve  themselves  into  cases  of  meningitis.  It  is  not 
our  province  to  inquire  into  the  causes  of  the  i^cculiarities  of 
diseased  action  ;  but  we  may  allude  to  the  circumstance  of 
the  brain  being  so  completely  withdrawn  from  physical  influ- 
ences acting  immediately  upon  it,  as  one  of  tire  reasons  why 
idiopathic  inflammation  should  not  set  up  in  it,  with  the  same 
frequency  and  violence  that  it  exhibits  in  organs  that  are  more 
exposed.  It  is  brought  on  by  exposure  to  the  sun's  rays  in  hot 
sumnier  days  or  in  tropical  cUmates,  and  may  be  so  rapidly  fatal 
as  to  produce  death  before  the  purulent  stage  has  supervened. 
Other  instances  of  idiopathic  encephalitis  are,  however,  met 
with  in  the  early  stage,  in  which  no  such  direct  exciting  cause 
is  traceable.  In  a  case  of  this  kind  we  find  a  more  or  less  cir- 
cumscribed dusky  redness  in  the  substance  of  the  brain  ;  the 
spot  generally  occupies  the  upper  part  of  the  hemispheres, 
and,  on  section,  drops  of  blood  may  ooze  out  from  the  divided 
surface :  there  is  no  necessary  change  in  the  consistency  of 
the  spot,  though  it  is  frequently  somewhat  softer  than  the 
healthy  tissue  ;  as  the  disease  advances,  the  exudation  of 
lymph  and  suppuration  ensue,  and  the  colour  and  consist- 
ency of  the  affected  part  are  modified  m  proportion.  These 
products  are  much  more  frequently  the  result  of  chronic  and 
of  secondary,  than  of  acute  and  primary,  encephalitis.  So 
much  so,  in  fact,  that  softening,  which  is  the  most  common 
eflect  of  inflammatory  action,  has  been  treated,  by  many 
authors,  as  an  idiopathic  disease. 

INFLAMMATORY  SOFTENING. 

The  consistency  of  cerebral  tissue  may  be  altered  by  inflam- 
matory exudation  alone,  or  with  the  supervention  of  suppura- 
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tion.  In  the  former  case,  we  shall  find  traces  of  congestion, 
giving  to  the  affected  part  a  reddish  hue  ;  and  in  the  softened 
tissues,  the  microscope  will  show,  besides  broken-down  nerve 

Fig.  49. 


Vessels  from  the  iDrain  of  a  female  need  40,  wVio  died  liemiplegic,  in  conse- 
qiaeuce  of  red  softening  of  the  right  heraispliere. 

matter,  a  large  number  of  exudation  corpuscles  ;  while,  as 
soon  as  suppuration  has  occurred,  there  is  a  change  of  colour, 
and  we  may  expect  to  find  pus  cells,  in  addition  to  the  former. 
Exudation  matter  may,  however,  be  found  where  there  is  no 
perceptible  change  in  the  consistency  of  the  tissues,  or  other 
palpable  lesion,  and  it  is  here  that  we  feel  the  great  advantage 
of  the  microscope  in  assisting  our  views  on  the  pathology  of 
disease,  because  it  often  serves  to  account  for  symptoms  that 
otherwise  are  not  to  be  explained.  The  vessels,  especially, 
appear  covered  with,  or  to  contain,  the  molecules  of  exudation 
matter,  without  the  presence  of  the  exudation  corpuscles  and 
masses,  which  are  evidently  a  further  stage  in  the  exudation 
process.  The  absence  of  pus  cells  would  not  be  an  absolute 
proof  that  suppui'ation  had  not  occurred ;  for  they  are  not 
always  present*  in  undeniable  abscesses,  where  molecular 
granules  and  pyoid  bodies  maybe  the  sole  objects  detected  by 
the  microscope.  We  are  further  borne  out  in  this  view  by  Dr. 
Bright, t  who  expressly  states  that  we  can  hardly  restrict  the 
term,  abscess  of  the  brain,  to  those  very  rare  cases  in  which 
well-formed  pus  is  found  in  the  substance  of  the  cerebral  mass. 

*  Lehert,  Physiologie  Pathologiqne,  Vol.  II.  p-  303. 

t  Reports,  p.  171.     See  also  Bennett  on   Inflammation  of  the   Nervous 
Centres,  Edinb.  Med.  and  Surg.  Journal,  iSi".  i. 
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Suppuration  occurs  in  three  forms  :  we  find  it  occupying 
the  convolutions  in  the  shape  of  a  ragged  ulcer,  varying  in 
size  from  a  fourpenny-piece,  or  less,  to  that  of  half-a-crown  ;  or 
the  pus  is  infiltrated  through  a  large  extent  of  cerebral  tissue, 
causing  Avhat  Dr.  Bright  terms  the  diffused  abscess  ;  or  again, 
the  pus  becomes  limited,  as  in  other  parts  of  the  body,  by  a 
membranous  expansion,  and  we  then  have  to  deal  with  the 
encysted  abscess.  The  consistence  and  colour  of  the  parts  in 
which  exudation  and  suppuration  have  been  effected,  vary 
accordmg  to  the  extent  to  which  the  tissues  are  involved ;  the 
softening  may  be  scarcely  sufficient  to  mark  a  difference 
between  the  healthy  and  the  diseased  portions,  and  it  may 
reach  such  a  degree  that  the  latter  are  perfectly  diffluent ;  the 
discoloration,  in  the  same  way,  wUl  be  more  or  less  straw- 
coloiu-ed  or  reddened,  according  to  the  amount  of  suppura- 
tion, the  injection  of  the  blood -A^essels,  and  the  accompanying 
exhalation  of  blood,  or  its  colourmg  matter.  We  have  already 
alluded  to  the  presence  of  exudation  corpuscles,  Avhich  are 
detected  by  the  microscope  in  inflammatory  affections  of  the 
encephalon.  They  Avill  here  be  foiuid  in  large  numbers,  and 
will  assist  m  establishmg  our  post-mortem  diagnosis,  in  addi- 
tion to  the  evidence,  afforded  by  the  microscope,  of- the  pre- 
sence of  true  pus  corpuscles.  The  necessary  disorganization 
of  the  cerebral  tissue,  wdiich  must  ensue  in  each  of  these  cases, 
causes  the  presence  of  broken-up  nerve  matter,  which  the 
microscopic  sjoecimens  will  be  found  to  contam.  When  we 
have  to  do  with  red  or  apoplectic  softening  in  which  hsemor- 
rhage  has  occurred,  we  shall  also  detect  blood  corpuscles  in  a 
more  or  less  altered  state.  A  rough  way  to  determine  the 
presence  of  softening  is,  to  allow  a  gentle  stream  of  water  to 
fall  upon  the  suspected  part ;  the  softened  parts  will  more  or 
less  readily  give  way  and  break  up. 

With  regard  to  the  locality  of  red  or  inflammatory  soften- 
ing, authors  are  not  agreed  as  to  the  preponderance  of  its  oc- 
currence in  the  grey  or  the  white  matter  ;  while  Gluge  and. 
Durand-Fardel  are  of  opinion  that  it  is  more  frequently  met 
with  in  the  former.  Dr.  Bennett's  researches  lead  him  to  assert, 
that  the  white  matter  is  the  chief  seat  of  this  morbid  action. 
French  physicians  look  npon  softening  of  the  superficial  lamina; 
of  the  convolutions  as  peculiar  to  dementia,  and  state  that  it  is 
characterized  by  portions  of  the  grey  matter  adhering  to  the 
meninges  when  they  are  removed. 

It  follows,  from  what  we  have  stated,  that  some  of  the  dis- 
tinctions which  authors  have  laid  down  with  regard  to  the 
varieties  of  softening,  as  characterized  by  theii-  colour,  are  not 
essential  differences,  but  rather,  different  stages  of  the  same 
inflammatory  process.  The  structure  of  nerve  matter  would, 
a  jifiori,  lead  us  to  expect  that  the  products  of  inflammation 
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would  assume  an  appearance  different  from  what  they  present 
in  other  tissues  of  the  body,  and  as  we  advance  in  our  know- 
ledge of  cerebral  disease,  we  shall  probably  succeed  in  re- 
ducing it  still  more  to  the  general  type  of  morbid  action.  Dr. 
Abercrombie  has  suggested  that  ramollissement  of  the  cerebral 
substance  is  analogous  to  gangrene,  occurring  in  other  parts 
of  the  body  ;  biit,  though  obliteration  of  the  small  arteries  of 
the  brain  may  give  rise  to  this  change,  it  is  by  no  means  an  es- 
sential cause,  and  we  may  sum  wp  the  prevailing  views  on  the 
subject,  in  Dr.  Bright's  classification  of  the  causa  proxima  of 
softening  ;  he  attributes  it — (1)  to  an  impediment  in  the  circu- 
lation ;  (2)  to  congestion ;  and  (3)  to  inflammatory  action. 
The  reader  will  gather  from  our  remarks,  that  we  do  not  con- 
cur in  the  view  of  Dr.  Abercrombie  ;  an  additional  argument 
against  it  is,  that  aneurism  of  the  cerebral  arteries  is  not 
commonly  followed  by  softening,  and  if  anywhere,  we  should 
expect  to  find  it  in  this  case  most  uniformly,  if  the  process  is 
identical  v\ith  death  of  the  part.  Those  cases  of  ramollisse- 
ment which  we  have  attributed  to  mal-nutrition,  or  a  cachectic 
state  of  the  blood,  as  opposed  to  those  resulting  from  inflam- 
mation, would  be  more  appropriately  classed  imder  the  head 
of  gangrene  ;  and  under  this  head  may  also  be  placed  the 
cases  of  softening  resulting  from  ligature  of  the  carotid  artery ; 
but  we  are  not  justified  in  assuming  the  presence  of  gangrene 
in  parts  which,  though  seriously  diseased,  are  by  no  means 
withdrawn  from  the  range  of  vital  processes.  An  important 
physical  symptom  of  gangrene  is  remarkably  absent  in  soften- 
ing of  the  brain,  viz.,  a  fcetid  odour. 

Softening  of  the  brain  is  looked  upon  as  an  essentially  fatal 
disease,  though  there  is  no  inherent  reason  why  the  process  of 
resolution  and  absorption  should  not  be  carried  out  within  the 
brain  as  in  other  organs.  It  is  probable  that  as  our  means  of 
diagnosis  become  more  perfect  and  more  refined,  our  know- 
ledge of  this  subject  will  also  enlarge  ;  at  present  we  deal 
father  with  the  last  stages  of  the  disease  than  with  its  incipient 
and  more  ciu-able  features.  One  reason  why  mflammatory 
softening  appears  less  tractable  than  analogous  processes  else- 
where, is  that  the  brain  does  not  possess  a  great  power  of 
isolating  the  disease  ;  encysted  abscess  is  a  very  uniiequent 
occurrence  in  cerebral  pathology.  The  greater  number  of  cysts 
containing  pus,  that  we  meet  with,  are  the  result  of  external 
injury,  involving  the  bone,  as  if  nature  only  cared  to  protect 
the  brain  from  contact  with  the  external  atmosphere.  It  was 
already  observed  by  Dr.  Baillie,  that  abscess  on  the  surface  of 
the  brain  was  almost  constantly  the  effect  of  external  violence, 
but  that  it  was  often  independent  of  this  cause  when  fonned 
at  a  considerable  depth  within  the  brain,  and  that  the  former 
was  by  far  the  more  common  form.     The  cyst  itself  presents 
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in  either  case  various  degrees  of  thickness  and  density ;  the 
former  may  amount  to  half  a  line,  and  the  latter  increase  to 
the  consistency  of  leather.  The  cysts  themselves  have  a  lami- 
nated fibrous  structure,  and  they  are  lined  with  a  layer  of  the 
pyogenic  membrane. 

With  regard  to  the  cause  of  softening,  as  of  cerebral  disease 
generally,  it  must  be  mainly  souglit  for  in  changes  directly  and 
primarily  aifecting  the  brain  ;  but  that  peripheral  aifections  may 
be  followed  by  central  disease  is  forcibly  illustrated  by  the 
case  published  by  Lallemand*  of  a  soldier,  who  had  been 
operated  upon  for  aneurism  of  the  right  axillary  artery.  In 
applying  the  ligature,  the  nerve  was  inclosed,  cerebral  symp- 
toms followed  on  the  seventh  day,  and  death  ensued  on  the 
eighth  :  the  post  mortem  showed  an  abscess  in  the  left  posterior 
cerebral  lobe.  The  case  is  also  of  interest,  as  affording  proof 
of  the  uniformity  of  the  law  of  crucial  conduction. 

In  phlebitis  and  purulent  infiltration,  which  are  commonly 
associated  with  cerebral  symptoms,  we  do  not  generally  dis- 
cover any  marked  trace  of  disease  in  the  brain.  Metastatic 
abscesses  appear  limited  to  the  great  organs  of  depuration  ; 
but  while  we  rarely,  if  ever,  discover  metastatic  abscess  in 
the  brain,  in  consequence  of  phlebitis  in  other  parts  of  the 
body,  it  is  not  uncommon  to  find  metastatic  abscess  in  the  liver 
or  spleen,  after  idiopathic  phlebitis  in  the  veins  of  the  brain. 

INDURATION. HYPERTROPHY. 

The  converse  of  ramoUissement  or  induration,  appears, 
like  the  former,  to  be  an  occasional  result  of  a  phlogistic 
process,  but  like  it  we  must  in  many  instances  attribute  it 
to  a  non-inflammatory  change  in  the  nutrient  sphere.  We 
find  portions  of  the  brain  both  at  the  surface  and  in  the  deeper 
seated  parts  presenting  no  material  alteration  beyond  an  in- 
creased density  as  compared  with  surrounding  parts.  This  is 
distinct  from  the  hardened  cicatrices  resulting  from  the  ab- 
sorption of  apoplectic  efi"usions.  A  general  hardening  of  the 
brain  accompanied  by  a  livid  earthy  hue,  and  an  increase 
of  the  entire  volume  of  the  or^an  is  met  with  in  chronic 
lead  poisoning  ;t  the  convolutions  are  found  flattened,  the  ven- 
tricles are  compressed,  the  tissue  is  dry  ;  and  a  chemical  ana- 
lysis will  detect  the  presence  of  sulphate  of  lead  in  the  brain. 
Tanquerel  des  Planches  records  two  cases  in  which  this  was 
done.  It  is  also  found  in  cases  of  acute  lead  poisoning,  j  A 
similar  state  of  induration  and  hypertrophy  of  the  white  sub- 
stance, is  stated  by  Ferrus  and  Parchappe  to  be  found  in  epi- 

*  Eecherches  Anatomico-pathologiques  sur  I'Encfiphale,  &c.  vol.  i.  123. 
t  Tanquerel  des  Planches,  Traile  des  Maladies  de  Plouib,  Paris,  1839,  vol.  ii. 
p.  298. 

J  Alfred  Taylor  on  Poisons,  &c.  p.  133. 


256  INDUKATION. HYPERTKOl'HY. 

lepsy.  Laemiec  and  others  have  also  directed  attention  to 
hypertrophy  as  simulating  hydrocephahis.  We  must  also  be 
careful  not  to  confound  cases  of  tumefaction  of  the  brain  from 
softening  with  hypertrophy  ;  thus  we  find  in  Andral's  Clinique 
Medicale  the  account  of  a  post  mortem,  in  which,  owing  to 
this  cause,  the  left  hemisphere  was  so  much  swollen  as  to  push 
over  the  mesial  line  to  the  left  side,  A  similar  instance  is  pre- 
served in  the  museum  of  St.  Thomas's  Hospital. 

In  a  case  of  hypertrophy,  on  removing  the  skull-cap,  the  brain 
seems  to  expand,  as  if  it  had  been  previously  confined  in  too 
narrow  a  space  ;  the  membranes  are  thin,  the  convolutions 
are  flattened  by  being  compressed  against  the  bone,  and  the 
ventricles  are  found  to  contain  very  little  or  no  fluid.  On 
making  a  horizontal  section,  the  grey  matter  is  not  seen  altered, 
and  the  naked-eye  view  displays  an  increase  in  the  amount  of 
white  matter  ;  this,  according  to  llokitansky,  is  owing,  not  to 
an  augmentation  in  the  number  of  nerve  tubes,  or  their  di- 
mensions, but  in  the  excessive  accumulation  of  the  inter- 
vening and  nucleated  substance.  We  have  not  ourselves  been 
able  to  confirm  this  statement,  nor  have  we  found  corroborative 
evidence  in  other  writers.  Hypertrophy  appears  to  be  due 
to  a  lymphatic  constitution,  and  it  is  met  with  chiefly  in 
early  childhood.  As  long  as  the  fontanelles  are  not  closed,  it 
does  not  in  itself  involve  danger,  and  even  the  intellect  con- 
tinues unimpau-ed  ;  but  as  soon  as  the  fontanelles  have  closed, 
the  undue  pressure  gives  rise  to  numerous  cerebral  symptoms, 
none  of  which,  however,  are  characteristic  of  this  disease.  It 
belongs  essentiallv  to  the  family  of  scrofulous  aflections ;  the 
frequent  coincident  distortion  of  the  bones,  the  swelling  of  the 
Ivmphatic  glands,  and  the  general  torpor  of  the  system,  suffice 
to  establish  its  relationship.  The  bloodlessness  and  dryness  of 
the  tissues  must  assist  us  in  deciding  in  a  doubtful  case, 
whether  we  have  to  deal  with  hypertrophy  of  this  character,  or 
with  hyperccmia,  hydrocephalus,  or  oedema,  conditions  which 
also  may  cause  the  brain  to  appear  too  large  for  its  case,  and 
produce  a  flattening  of  the  convolutions.  Nor  would  it  be  just 
to  consider  as  diseased  a  brain,  which,  though  larger  than  the 
average  at  the  age  of  the  individual,  exhibits  no  morbid  rela- 
tions such  as  those  described. 

Individual  parts  of  the  cerebrum  are  very  rarely  fomid 
hypertrophied  by  themselves.  Dr.  Mauthner*  records  a  case 
of  hypertrophy  of  the  thalamus  opticus  of  the  right  hemisphere 
in  a  child  of  three  years  of  age,  which,  till  within  three  weeks 
of  its  death,  had  enjoyed  sound  health.  She  then  fell  from 
her  chair,  striking  the  occiput,  and  became  paralyzed  on  the 
left  side.     Shortly  before  death  scarlet  fever  supervened,  she 

*  Die  Kratikhciten,  des  Gebirns,  nd  Riickenmarks,  bei  Kindern,  von  L.  W. 
Mauthner,  Wieu  184i.  p.  ISU. 
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became  delirious,  and  died  comatose.  The  thalamus  is  described 
as  enlarged  to  the  size  of  a  hen's  egg,  of  a  lardaceous,  dead 
white  appearance  on  section,  without  softening  of  the  adj  acent 
parts  or  effusion ;  except  that  the  testes  were  very  vascular 
and  the  left  optic  nerve  enlarged,  no  abnormity  was  discovered. 
Dr.  Mauthner  is  of  opinion  that  the  organic  malady  had  re- 
mained latent,  until  the  occurrence  of  the  fall.  The  same 
author  gives  an  interesting  table,  showing  the  weights  of  the 
brains  of  fifty  children  aged  fifty  months  and  under,  who  died 
of  various  diseases  ;  he  concludes  that  all  infiammatory  afi"ec- 
tions  have  a  tendency  to  increase  its  weight,  and  that  this 
increase  is  mainly  due  to  the  greater  amount  of  blood  con- 
tained in  the  cerebral  vessels. 

ATHOPHY. 

The  converse  of  hypertrophy  is  a  condition  which,  as  we 
have  ah-eady  had  occasion  to  remark,  is  the  result  of  a  natural 
process  in  old  age ;  but  it  is  also  the  effect  of  disease ;  or  of 
an  arrest  of  development.  In  consequence  of  long-standing 
exhausting  illness  in  children.  Dr.  West  mforms  us  that  the 
brain  is  found  far  from  filling  up  the  cavity  of  the  skull,  so 
that  a  knife  may  be  passed  in  many  places  between  it  and  the 
cranial  walls.  The  same  appearance  is  met  with  in  the  adult, 
and  the  consequence  is  that  serum  is  effused  between  the  brain 
and  its  envelopes  in  order  to  supply  the  defect ;  the  convolu- 
tions become  thinner  and  they  are  separated  by  broader  sulci. 
There  is  some  discolouration  of  the  tissue,  and  the  veins  of  the 
pia  mater  are  observed  to  present  a  varicose  appearance,  owing 
to  the  loss  of  the  support  which  they  experience.  We  also 
meet  with  partial  atrophy  ;  this  is  generally  of  a  secondary 
character,  owing  to  pressm-e  exerted  upon  mdividual  parts  by 
tumours  or  other  adventitious  growths,  apoplectic  cysts  in  the 
arachnoid  or  peripheral  lesions.  The  absorption  induced  by 
the  effect  of  pressure  is  accompanied  by  induration  of  the  ad- 
joining layers  of  the  cerebral  tissue.  The  atrophy  that  is  found 
as  a  result  of  arrest  in  the  functions  of  a  peripheral  nerve,  as 
in  the  case  of  the  optic  thalamus  in  amaurosis,  is  a  marked  in- 
stance of  the  influence  of  functional  derangement  upon  nutri- 
tion, propagated  to  a  distance. 

In  idiots  we  have  congenital  atrophy  of  the  entii-e  or  of  por- 
tions of  the  brain  ;  in  the  brain  of  old  insane  persons  it  is  com- 
mon, according  to  Neumann's  statement,  who  has  examined 
fifty  cases  of  the  kmd,  to  find  the  posterior  lobes  and  their 
convolutions  more  atrophied  than  other  parts  ;  Sir  Charles 
Bell,  Cruveilhier,  and  Lallemand  record  cases  of  epilepsy  and 
hemiplegia,  accompanying  congenital  atrophy  of  one  hemi- 
sphere, though  not  necessarily  associated  with  a  destruction 
of  the  intellectual  powers. 


CHAPTER  X. 
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The  products  of  a  perverted  state  of  nutrition  and  of  a  caco- 
plastie  condition  of  the  blood,  which  are  found  in  other  tissues 
of  the  bodj%  also  occur  in  the  brain,  though  for  the  most  part 
in  a  secondary  form ;  associated  with  or  following  upon  their 
deposit  elsewhere.  They  have  certain  features  in  common, 
owing  to  the  anatomical  relations  of  the  brain ;  thus  they  all 
generally  assume  a  rounded  shape  owing  to  the  uniform  pres- 
sure to  which  they  are  subjected  on  all  sides  ;  thej'  are  not,  as 
for  instance  in  the  lungs,  received  into  a  mould  by  which  their 
external  configuration  is  in  a  measure  determined ;  they  do 
not  proceed  to  a  similar  degree  of  development  from  the  early 
danger  to  life  which  they  induce ;  they  are  liable  to  produce 
softening  of  the  tissues  in  the  immediate  vicinity,  and,  owing 
to  the  impairment  of  the  circulation,  are  commonly  accom- 
panied by  an  eifusion  into  the  ventricles.  The  last  two  cir- 
cumstances are  those  to  which  we  may  probably  refer  the 
symptoms  observed  during  life  ;  for  the  presence  of  tumours  in 
the  brain  is  often  not  discovered  until  the  death  of  the  patient 
from  disease  of  some  other  organ,  and  where  they  had  main- 
tained this  quiescent  state,  the  cerebral  tissue  in  the  vicinity 
exhiliits  no  traces  of  degeneration.  Thus  Messrs.  Tonnelle,* 
Leveille,  and  others,  who  have  devoted  especial  attention  to  the 
occurrence  of  cerebral  tubercle,  conclude  that  the  tubercles  in 
themselves  do  not  give  rise  to  any  symptoms,  but  that  the 
cerebral  symptoms  accompanying  them  are  exclusively  due  to 
the  intercurrent  inflammation.  The  difficulty  of  early  diagno- 
sis, and  the  fact  of  adventitious  growths  in  the  brain  occurring 
almost  exclusively  in  the  secondary  form,  place  them  more 
especially  in  the  range  of  the  morbid  anatomist ;  they  are  even 
less  amenable  to  therapeutic  treatment  than  when  they  have 
found  a  nidus  in  the  abdominal  or  thoracic  organs.  The  form 
in  which  we  most  frequently  meet  with  them  is  tubercle  and 
cancer. 

*  See  Rilliet  and  Barthez,  TraitO  Cliniciue  des  Maladies  des  Enfants,  Tom. 
xiii.  p.  552,  seq. 
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TUBERCLE. 

Tubercle,  as  we  have  already  had  occasion  to  see,  is  a  fre- 
quent concomitant  or  source  of  meningeal  intiammation.  Tuber- 
cular deposit  in  the  cerebral  tissue,  like  the  former,  is  equally 
a  disease  peculiar  to  childhood  ;  but  the  two  are  not  necessarily 
associated  together.  Tubercle  in  the  brain  may  affect  any 
part  of  the  organ ;  it  occurs  in  the  shape  of  rounded  nodes 
varying  in  size  from  a  pin's  head  to  a  walnut  or  hen's  egg ; 
the  deposits  are  not  generally  numerous,  and  their  size  bears 
an  inverse  ratio  to  their  frequency.  It  is  most  common  to 
find  only  one  or  two,  and  of  an  average  size  of  a  chestnut. 
Dr.  Baly  has  recorded  a  case  in  the  reports  of  the  Pathological 
Society*  of  a  young  man  Avho  died  in  the  Millbank  prison, 
and  in  whose  brain  tubercles  were  found ;  only  two  were  dis- 
covered in  the  left  hemisphere,  but  the  number  in  the  right 
are  estimated  to  have  been  as  many  as  fifty,  varying  in  size 
from  a  grain  of  pearl  barley  to  that  of  a  barley-corn  ;  the  same 
case  is  also  instructive  as  showing  the  great  rapidity  with 
which  the  deposit  may  occasionally  take  place  under  circum- 
stances favouring  the  disease ;  for  the  patient  was  admitted 
into  the  prison  on  the  30th  December  as  a  healthy  subject ; 
after  a  few  days  was  attacked  with  headache,  and  on  the  19th 
of  January  following  he  died  with  all  the  symptoms  of  an 
acute  cerebral  affection.  The  case  appears  to  disprove  the 
dictum  of  Rokitansky,  that  cerebral  tubercle  never  occurs  in 
any  but  the  chronic  form. 

The  tubercle  presents  the  appearance  and  consistency  of 
soft  yellow  cheese,  and  while  miliary  granulations  are  peculiar 
to  the  meningeal  form,  the  yellow  tubercle  is  the  variety 
almost  invariably  met  with  in  the  brain.  We  are  unable  to 
determine  whether  the  deposit  takes  place  in  this  form  ;  the 
more  extended  application  of  the  microscope  will  best  decide 
the  question  ;  since  the  microscopic  characters  of  tubercle  are 
sufficiently  determined  to  give  a  positive  answer.  Rokitansky 
is  of  opinion  that  tubercle  in  the  brain,  does,  in  part  at  least, 
commence  in  the  grey  translucent  form,  for  portions  of  a 
tubercular  mass  are  sometimes  found  in  that  state.  In  anv 
case,  however,  he  adds,  it  may  continue  for  a  short  period  only 
in  that  form,  and  soon  pass  into  the  stage  of  the  yellow  cheesv 
tubercle.  The  microscopic  elements  are  the  same  granulated 
nuclear  corpuscles  of  an  ovoid  or  somewhat  irregular  shape, 
interspersed  with  granular  blastema  and  particles  of  oily  mat- 
ter found  elsewhere  ;  according  to  the  amount  of  inflammatory 
action  exerted  in  their  vicinity  we  shall  also  find  more  or  less 
glomeruli,  with  other  traces  of  its  effects.  The  tubercle  is 
generally  surrounded  by  a  delicate  cyst,  and  when,  which 
*  Kessioii  1S50-51,  p.  di. 
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occasionally  happens,  the  tubercular  matter  proceeds  to  the 
stage  of  softening,  the  superficial  observer  may  mistake  the 
morbid  appearances  for  those  of  a  simple  abscess  of  the  brain. 
The  concurrence  of  tubercle  in  other  parts,  together  with  the 
aid  of  the  microscope,  will  assist  in  fixing  the  real  character 
of  the  affection.  The  frequency  of  tubercle  of  the  brain  in 
children  is  a  pomt  not  to  be  forgotten  in  the  treatment  of  theu- 
diseases,  and  is  one  of  the  reasons  why  the  OYcrstraining  of 
the  mental  faculties  of  a  delicate  child  is  so  much  to  be  repro- 
bated. Physicians  who  have  had  the  most  extensive  experi- 
ence in  these  matters  agree  as  to  the  rarity  of  its  occurrence 
in  the  adult ;  thus  Cruveilhier  never  met  with  a  single  case, 
and  Lugol,  in  the  large  hospital  of  St.  Louis,  has  only  seen 
eight  instances,  in  none  of  which  any  symptoms  of  the  disease 
were  manifested  during  life. 

It  is  a  singular  fact,  which  we  gather  from  the  statistics  of 
MM.  Rilliet  and  Barthez,  that  sex  appears  to  exert  a  marked 
influence  upon  the  occurrence  of  cerebral  tubercle ;  in  each 
variety,  the  males  are  considerably  more  liable  to  the  affection 
than  females  ;  of  forty-four  cases,  we  find  twenty-nine  occiu'- 
ring  in  boys,  and  fifteen  m  girls.  The  fact  is  confirmed  by  the 
statistics  of  our  own  medical  writers  :  an  analysis  of  fifteen 
cases  reported  by  Dr.  Abercrombie  and  others,  establishes  a 
similar  proportion ;  ten  of  these  cases  were  males,  and  five 
females.  It  is,  however,  right  to  state  that  Dr.  Hennis 
Green's*  statistics  contradict  this  fact ;  his  observations  were 
made  at  the  same  hospital  as  those  of  MM.  Rilliet  and  Barthez, 
and  of  the  thirty  cases  which  he  has  collected  fourteen  oc- 
curred in  boys  and  sixteen  in  girls. 

The  deposit  of  tubercular  matter  sometimes  occurs  iai 
patches  of  irregular  shape  and  size,  on  the  surface  of  the 
brain,  beneath  the  pia  mater,  f  but  commonly,  as  we  have 
already  seen,  it  forms  nodules  within  the  cerebral  tissue.  It 
is  often  met  with  both  in  cerebrum  and  cerebellum  at  the 
same  time  ;  the  number  of  cases  in  which  it  occurs  in  one  or 
the  other  alone  is  about  equal ;  the  pons  varolii  is,  in  rare 
cases,  the  only  seat  of  the  deposit. 

In  the  lungs  we  frequently  meet  with  satisfactory  evidence 
of  the  pover  of  the  system  to  reject  and  cure  tubercle  ;  we 
are  not  possessed  of  similar  proof  with  regard  to  the  bram  ; 
the  only  analogous  process  is  that  in  which  the  vitality  of  the 
deposit  seems  utterly  destroyed,  and  cretification  results ; 
this  is  a  metamoi-phosis  which  sometimes,  though  rarely, 
takes  place  in  cerebral  tubercle.  We  must  not  confound 
with  cretification  of  tubercle,  certain  gritty  or  sabulous  masses 
found  m  the  brain  ;  thus,  our  notes  contain  the  history  of  a 
*  Medico-eliir.  Trans.,  vol.  xxv.  p.  192. 
t  see  Mr.  Dunu's  case,  ibid.  p.  !iU9. 
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case,  ill  -which,  on  a  vertical  section  of  the  cerebellum,  the 
knife  grated  upon  some  calculous  formations,  imbedded  iii  the 
tissue,  and  intimately  adherent  to  it ;  there  proved  to  be,  on 
each  side,  three  or  four  irregularly  crystallized  masses,  which 
broke  up  easily  on  pressure,  and  were  not  affected  by  either 
liquor  potassge  or  acetic  acid.  There  was  no  other  perceptible 
disease  of  the  cerebral  tissue,  but  the  choroid  plexuses  were 
covered  with  concentric  corpuscles.  Andral*  gives,  as  a  great 
curiosity,  an  analogous  case,  in  which,  however,  the  "  ossifi- 
cations "  were  inclosed  in  a  cyst. 

CANXER. 

Next  in  frequency  to  tubercular  deposit  we  find  the  various 

forms  of  cancer,  all  of  which,  excepting  the  epithelial  variety, 

are  met  with  in  the  brain.     There  are  no  symptoms  peculiar 

to  the  disease,  beyond  the  effects  resulting  from  pressure  ;  and 

Fig.  50 


Cancerous  tumour,  ocoupyins  tlie  upper  portion  of  tlie  posterior  cerebral 
lobe  of  a  man  aged  54,  brought  Into  St.  .Mary's  Hospital  comatose  and  hemi- 
ple^io,  in  wliicli  state  he  remained  until  death.  The  central  portion  was 
dense  nnd  fibrous,  of  a  yellow  colour,  and  consisting  of  fusiform,  fibre  cells : 
the  external  portion  soft,  cream-coloured,  or  pink,  composed  of  a  variety  of 
compound  cancer-corpuscles.  The  whole  was  surrounded  by  a  red  vascular 
margin. 

even  they  do  not  appear  to  be  in  any  way  commensurate  with 
the  size  of  the  deposit.  The  form  which  it  assumes  is  that  of 
infiltration,  without  any  definite  limits,  or  of  a  tumom-  sur- 
rotinded  by  a  cyst ;   in  the  former  case,  there  seems  a  con- 

*  Clinique  MCdicale,  T.  \.  Tl'.i. 
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tinuity  of  tissue  between  the  cancerous  mass  and  the  nerve 
tissue.  The  same  law,  Avith  regard  to  the  predominant  lia- 
bility of  the  cerebrum  compared  with  the  cerebellum,  applies 
in  the  present  instance  ;  thus,  in  forty-three  cases  of  cancer 
of  the  nervous  centres  alluded  to  by  Andral,*  we  find  thirty- 
one  occurring  in  the  cerebral  hemispheres,  and  five  in  the 
cerebellum  ;  tlie  remainder  were  thus  distributed :  three  were 
found  in  the  pituitary  gland,  one  in  the  corpus  callosum,  and 
three  in  the  spinal  cord.  The  same  author,  by  an  analysis 
of  the  cases  collected  by  him,  establishes,  numerically,  the 
relation  commonly  found  to  prevail  with  regard  to  the  fre- 
quency of  primary  cancer  in  the  nervous  centres  ;  in  ten  of 
the  forty-three  cases  only,  or  less  than  one -fourth,  was  there 
any  carcinoma  in  other  organs.  As  a  result  of  local  injury, 
we  meet  with  a  species  of  fungoid  growth  of  the  brain,  which 
has  been  termed  hernia  cerebri,  but  which  is  very  different 
from  the  hernia  cerebri  to  which  allusion  has  been  made,  in 
the  section  treating  of  congenital  hydrocephalus.  In  conse- 
quence of  a  fracture  of  the  skull,  the  brain  appears  to  sprout 
forth  in  the  shape  of  a  vascular,  medullary  growth.  It  appears 
as  if  the  brain,  released  from  its  confinement,  luxuriated  in  its 
newly-acquired  liberty.  Extensive  suppuration  is  generally 
found  accompanying  this  form  of  hernia,  within  the  brain. 
We  are  not  in  possession  of  any  microscopic  examination 
showing  the  exact  nature  of  the  growth. 

In  addition  to  tubercular  and  cancerous  deposits  we  also 
meet  with  melanotic,  fatty,  and  fibrous  growths,  and  cysts  in 
the  encephalon. 

It  was  long  doubted  whether  melanosis  ever  occurred  in 
the  brain,  and  it  certainly  is  rarely  found  in  this  locality. 
Sir  Robert  Cars  well,  f  however,  gives  a  specimen  of  two  tu- 
mours of  this  description,  which  were  located  ur  the  right 
hemisphere  of  the  cerebrum  of  a  man  ;  they  were  of  the  size  of 
a  hen's  eggs,  and  penetrated  into  the  ventricles.  Melanotic 
deposits  were  also  found  in  other  organs  of  the  same  subject, 
and  the  veins  passing  from  the  tumours  in  the  brain,  were 
observed  to  contain  melanotic  matter  in  a  fluid  condition. 
Dr.  Hooper's  work  on  the  brain  also  contains  a  plate  repre- 
senting this  disease  ;  and,  recently.  Dr.  Clendining  brought 
a  case  of  the  kind  before  the  notice  of  the  Pathological 
Society. J 

The  simple  fatty  tumour  is  only  found  in  the  choroid  plexus, 
where  it  does  not,  however,  attain  any  great  size.  The  fatty 
growths  most  frequently  met  with  in  the  brain  are  those 
which  are  termed  cholesteatoma  ;  they  are  formed  of  concen- 

*  Ciinique  M6cl,  T.  V.  p.  633. 

t  Pathological  Anatomy.  IS-IS.  Art,  Melanoma,  pi.  ii. 

J  Eeport  of  the  Pathological  Society  of  London,  I8i7,  p.  15. 
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trie  layers,  and  present  a  metallic  lustre  ;  they  consist  of 
membranous  layers,  ordinary  fat  vesicles,  and  cholesteriue 
plates,  and  are  inclosed  in  a  capsule.  They  attain  the  size  of 
a  walnut,  or  goose's  egg. 

FIBROID  TUMOURS. 

We  have  searched  in  vain  for  the  evidence  of  fibrous  tu- 
moTors  occurring  in  the  cerebral  tissues,  though  their  existence 
is  admitted  by  llokitansky.  None  of  the  pathological  works 
that  we  have  consulted  record  a  case  of  the  kind  ;  we  are, 
therefore,  inclined  to  assume  that  they  are  limited  to  the  dura 
mater,  and  that  fibroid  tissue  only  occurs  in  the  metamor- 
phosis of  old  cysts  or  envelopes  of  the  heterologous  growths 
found  m  the  bram. 


Cysts  of  various  kinds  present  themselves  in  the  brain  ; 
those  resulting  from  apoplectic  effusions  are  the  most  common, 
and  present,  as  we  have  seen,  various  stages  of  development. 
It  is  probable,  that  in  many  instances,  their  formation  may  be 
due  to  the  same  process  as  that  described  by  Mr.  Prescott 
Hewett,  as  giving  rise  to  the  mter- arachnoid  cysts,  viz.,  a 
formation  of  a  false  membrane,  subsequent  to  the  effusion 
from  the  sanguineous  clot.  The  firmness  and  thickness  of 
these  cysts  will  serve  to  distinguish  them,  even  when  they 
only  contain  scrum,  from  the  true  hydatid  cyst.  Tlie  micro- 
scope, by  determining  the  presence  of  entozoa,  or  the  parallel 
lamination  of  the  envelope  peculiar  to  hydatid  growths,  will 
further  assist  our  diagnosis.  The  only  parasites  hitherto  dis- 
covered in  this  locality  are  the  ecchinococcus  and  the  cysti- 
cercus  cellulosa?,  which,  however,  are  not  to  be  viewed  as 
essentially  distinct.  The  acephalo-cyst  occupies  the  periphe- 
ral, more  frequently  than  the  central  portions  of  the  hemi- 
spheres, and  is  found  to  present  no  connexion  with  the  sur- 
rounding tissues.  When  met  with  in  the  brain,  there  is 
generally  a  coincident  development  of  the  same  parasites  in 
the  liver,  a  fact  first  pointed  out  by  Aran,*  who  has  analyzed 
forty- seven  cases  of  this  kind. 

THE  PITUITARY  BODY. 

The  pituitary  body  presents  morbid  conditions  which,  gene- 
rally, are  rather  pathological  curiosities,  than  that  they  offer 
any  peculiar  points  of  general  mterest ;  in  a  physiological 
point  of  view,  tumours  or  cysts  occurrmg  in  it  attract  atten- 
tion, from  their  not  producing  those  symptoms  which  are 
generally  attributed  to  pressure  vipon  the  encephalon,  and 
this  is  supposed  to  be  due  to  the  force  acting  in  an  upward 
*  Sohmiclt's  Jalirbucher  der  llecliein,  vol.  xxxiii.  p.  138. 
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direction.  Thus  they  are  rarely  accompanied  by  paralysis, 
though  acquiring  an  extent  sufficient  to  displace  the  lateral 
ventricles,  with  the  thalami,  and  corpora  striata,  a  circum- 
stance presenting,  as  Dr.  Ilomberg  remarks,  an  analogy  to 
the  different  effect  produced  upon  the  conduction  of  a  nerve 
by  a  tumour,  according  as  the  nerve  is  gradually  distended  or 
forcibly  compressed.  Neither  Rokitansky,  -vvho  treats  dis- 
seases  of  the  pituitary  body  in  detail,  nor  Engel,  who  has 
written  a  monograph  on  the  subject,  corroborate  the  observa- 
tions of  Joseph  Wenzel,  that  disease  of  the  pituitary  body  is 
an  essential  feature  in  epilepsy.  The  pathologists  of  our  own 
country  have  not  observed  a  relation  of  the  kind.  Epilepsy 
is  met  with  as  a  result  of  the  most  various  degenerations,  or 
morbid  products  within  the  brain,  independently  of  any  marked 
disease  of  this  appendix  cerebri ;  it  is  not  constantly  asso- 
ciated with  any  one  lesion,  and  in  the  cases  of  disease  of  the 
pituitary  gland,  given,  for  instance,  by  Dr.  Bright,  we  find  no 
epileptic  seizures  during  life,  or  conversely,  we  see  epilepsy* 
occurring  without  any  disorganization  of  this  part. 
_  The  pituitary  body  does  not  seem  to  bear  any  definite  rela- 
tion to  the  manifestations  of  the  mind.  Dr.  Bright  +  gives  an 
instance  in  which  it  was  absent ;  the  patient  was  a  man  who 
died  at  the  age  of  forty-eight,  of  softening  of  the  left  corpus 
striat\mi ;  but  he  had  enjoyed  thorough  good  health  until  five 
months  previously. 

In  the  course  of  oxu-  account  of  cerebral  morbid  anatomy, 
we  have  had  occasion  to  allude  to  the  occurrence  of  aneurism 
of  the  cerebral  arteries  ;  the  subject  will  meet  with  a  fuller 
consideration  when  we  treat  of  the  diseases  of  the  vascular 
system,  but  we  could  not  dismiss  the  pathology  of  the  brain 
without  pointedly  remarking  upon  their  importance  in  the 
production  of  cerebral  symptoms,  and  as  a  more  or  less  du'cct 
cause  of  death.  The  diseases  of  the  arteries  play  a  most  im- 
portant part  in  the  production  of  cerebral  disease,  and  in  many 
of  the  morbid  conditions  which  we  have  passed  in  review 
they  may  be  viewed  as  one  of  the  main  elements. 

*  Reports,  &c.,  case  exlii. 

f  Au  mterestiiis  case  of  disease  of  the  infundibulum  and  pituitarv  bodv  is 
given  in  the  rec  ords  of  the  fathological  Society  of  London  for  1849,  p.  19.  " 


CHAPTER  XL 

THE  SPINAL  CORD  AND  ITS  MEMBRANES. 

We  must  commence  this  section  with  the  ungratifying  con- 
fession, that  it  is  a  subject  upon  which  our  knowledge  is  very 
limited.  This  is  partly  omng  to  the  various  baseless  hypotheses 
which  the  pathology  of  the  spinal  cord  has  admitted,  and  still 
more  to  the  mechanical  difficulty  which  presents  itself  to  the 
investigation  of  its  derangements,  dirring  life,  as  well  as  after 
death.  The  depth  of  muscle  which  invests  the  spinal  column 
on  the  dorsal  surface,  the  tediousness  of  the  procedure  of 
sawing  through  the  arches  of  the  vertebrtc,  and  the  routine 
system  of  conducting  post-mortem  investigations,  militate 
against  the  frequent  examination  of  this  organ.  Nor  can  we 
hope  that  any  great  amelioration  -will  take  place  in  this  re- 
spect, imtil  our-  hospitals  and  medical  schools  are  able  to 
endow  the  curatorships  of  morbid  anatomy,  in  such  a  manner, 
as  to  secure  the  undivided  services  of  men  of  science,  for  a 
series  of  years.  So  long  as  the  spinal  cord  was  considered 
only  as  an  aggregation  of  nerve  hbres,  serving  to  conduct 
influences  to  or  from  the  brain,  it  was  natural  that  its  patho- 
logical changes  should  be  regarded  as  of  a  secondary  import- 
ance, but  since  the  researches  of  Dr.  Marshall  Hall  have 
shown  its  claim  to  be  considered  in  the  light  of  a  central 
organ  of  the  nervous  system,  endowed  with  jDowers  indepen- 
dent of  the  brain,  the  morbid  anatomy  of  the  spinal  cord  has 
also  acquired  a  higher  dignity.  As  our  knowledge  of  its 
physiological  endowments,  anu  of  its  structure,  is  enlarged, 
and  as  our  means  of  physical  diagnosis  are  improved,  we  may 
hope  to  see  its  morbid  anatomy  better  understood  and  appre- 
ciated. At  present,  we  can  scarcely  be  said  to  have  advanced 
beyond  the  very  threshold  of  this  department  of  science. 

"We  shall  follow  the  same  order  we  adopted  in  treating  of 
the  morbid  anatomy  of  the  brain,  and  examine  successively 
the  post-mortem  appearances  of  the  dura  mater,  the  arachnoid, 
and  pia  mater,  and  then  of  the  cord  itself.  In  all  cadaveric 
examinations  of  the  spinal  column,  it  is  particularly  to  be 
borne  in  mind,  that  the  position  of  the  body  after  death  may 
influence  the  post-mortem  phenomena,  independently  of  mor- 
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bid  action,  owing  to  the  gravitation  of  the  fluids  to  the  de- 
pending portions,  and  their  secondary  effect  upon  the  nerve 
tissues.  How  important  it  is  to  attend  to  this  point,  is  illus- 
trated by  some  observations,  made  by  Mr.  Cuiiing,*  of  tetanic 
cases.  On  examining  the  body  of  a  man  who  had  died  of 
tetanus,  which  had  been  placed  on  its  face  immediately  after 
death,  Mr.  Curling  found  that  part  of  the  pia  mater  covering 
the  anterior  columns  of  the  medulla  spinalis  remarkably 
vascular  ;  a  circumstance  which  would  necessarily  induce  a 
conviction  in  the  mind  of  the  pathologist,  that  an  essential 
lesion  had  been  discovered,  by  which  the  exaltation  of  motor 
action,  could  be  satisfactorily  explained.  Unfortunately  for 
the  conclusive  force  of  the  observation,  in  three  other  instances, 
where  the  bodies  were  suffered  to  remain  in  the  usual  posi- 
tion, the  vessels  on  the  posterior  parts  only  were  observed  to  be 
turgid. 

This  influence  of  position  is  more  likely  to  affect  the 
spinal  cord  than  the  brain,  owing  to  its  being  less  excluded 
from  atmospheric  agency.  It  is  also  important  to  remem- 
ber, that  the  relation  of  the  envelopes  of  the  cord  differs  from 
that  existing  between  the  investments  of  the  brain  and  their 
contents  in  various  material  pomts.  The  movements  of 
the  osseous  case  of  the  cord  would  have  rendered  a  close 
adhesion  with  the  membranes  a  source  of  frequent  danger ; 
we  may  fairly  assume  this  as  a  reason  why  the  dura  mater  of 
the  spinal  column  is  only  very  loosely  attached  to  the  vertebral 
canal ;  on  which  account  it  allows  of  an  accumulation  of  fluid 
on  its  external  surface,  such  as  we  but  rarely  meet  with  in 
the  brain.  Owing  to  the  firm  attachment  of  the  dm'a  mater  to 
the  occipital  foramen,  fluids  accumulated  at  this  part  are  pre- 
vented passing  into  the  cranial  cavity,  while  there  is  a  fi'ee  com- 
munication between  the  arachnoidal  spaces  of  the  two  cavi- 
ties. This  fact  is  one  that  must  not  be  overlooked  in  morbid 
affections  both  of  the  spine  and  the  eneephalon ;  independent 
of  the  protection  that  the  arachnoidal  fluid  affords  to  the  cord, 
it  is  an  evident  means  of  securing  a  balance  in  the  circulation 
in  the  nervous  centres,  while,  on  the  other  hand,  a  derange- 
ment in  its  quantity  and  site  may  be  alone  sufficient  to  pro- 
duce serious  symptoms,  which  the  morbid  anatomist  would  be 
luiable  to  measure  by  physical  tests. 

We  possess  no  evidence  of  the  occurrence  of  idiopathic 
disease  of  the  spinal  dura  mater,  though  it  can  scarcely  be 
supposed  that  a  fibrous  membrane,  situated  as  it  is,  should 
not  suffer  from  the  rheumatic  diathesis.  In  all  cases  of  injury 
of  the  vertebral  colunui  it  is  liable  to  be  affected,  and  scrofu- 
lous disease  of  the  A'ertebra;,  and  the  extension  of  psoas 
abscess,  may  involve  it.  In  the  congenital  affection,  termed 
*  On  Tetanus,  p.  48. 
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spina  bifida,  which  is  analogous  to  the  form  of  hernia  cerebri, 
occurring  in  infants,  as  a  result  of  non-closure  of  the  cranial 
bones,  the  dura  mater  extends  into  the  cyst  that  shows  on  the 
dorsal  suj-face  of  the  column  ;  but  it  is  occasionally  fomid 
deficient  at  one  point,  so  that  the  contained  fluid  is  only  re- 
tained by  the  thin  meninges.  This  pathological  state  differs 
from  that  to  which  we  have  compared  it  iii  this,  that  the  fluid 
is  entirely  external  to  the  nerve  tissue,  and  that  the  cyst  at 
no  time  presents  a  layer  of  medullary  matter. 

The  tumo\rr  varies  in  size  from  that  of  a  small  nut  to  that 
of  a  child's  head  ;  it  generally  is  solitary,  and  occupies  the 
lumbar  or  sacral  region  ;  when  occurrmg  in  the  back  we  may 
expect  to  find  another  tumour  of  the  same  description  lower 
down.  The  swelling  is  of  a  semi-globular,  or  ovoid  shape, 
and  may  appear  pediciilated,  owing  to  a  constriction  at  its 
base.  The  thinness  of  the  cutaneous  covering  passing  over 
the  tumoiu",  has  mduced  some  pathologists  to  deny  its  pre- 
sence ;  this,  however,  is  an  error. 

The  rarity  of  the  occurrence  of  idiopathic  diseases  in  the 
dura  mater,  applies  equally  to  adventitious  products.  En- 
cephaloid,  and  other  forms  of  carcinoma,  undoubtedly  occur 
primarily  in  the  dura  mater,  but  in  many  of  the  instances 
on  record,  it  is  manifest  that  the  disease  extended  from  the 
bones  to  the  theca  vertebralis.  The  same  is  true  with  regard 
to  tubercular  deposits  ;  in  both  cases,  however,  the  membrane 
is  liable  to  become  secondarily  involved,  by  extension  of  these 
diseases  either  from  within  or  without  the  canal. 

An  instance  of  melanotic  growth  apparently  proceeding 
from  the  diu"a  mater  of  the  cord,  is  to  be  found  in  the  Report 
of  the  Pathological  Society  for  1847.  Dr.  WUliams  discovered 
it  in  a  patient,  aged  forty-six,  who,  three  years  previously,  had 
suffered  from  hemiplegia  of  the  right  side,  following  the  extir- 
pation of  the  right  eye,  for  fungus.  The  patient  recovered  from 
this,  and  in  the  summer  preceding  his  death  was  attacked  with 
epilepsy  :  Aveakness  and  numbness  of  the  lower  extremities, 
and  inferior  portion  of  the  trunk,  soon  proceeding  to  complete 
paraplegia,  supervened.  The  brain  and  its  membranes  were 
found  healthy  ;  within  the  spinal  canal,  closely  adherent  to  the 
theca  externally,  there  existed  an  irregular  encephaloid  mass, 
mottled  with  dark  spots,  extending  from  the  third  to  the 
sixth  dorsal  vertebra;,  the  bodies  of  which  were  carious  and 
infiltrated  with  cancerous  matter  ;  the  portion  of  the  cord 
beneath  the  tumour  was  flattened,  soft,  and  wasted.  In  con- 
nexion with  this  subject,  we  may  also  be  allowed  to  mention 
the  very  rare  occurrence  of  an  accumulation  of  fat,  a  genuine 
fatty  tumour,  within  the  spinal  column,  in  contact  with  the 
dura  mater  ;  an  instance  of  this  kind  was  brought  before  the 
Pathological  Society,  m  1852,  by  Mr.  Obre,  in  which  death 
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was  produced  in  an  otherwise  healthy  child  by  the  mere 
mechanical  pressure  exerted  by  a  deposit  of  this  kind.  The 
lipomatous  growth  was  two  and  a  half  inches  in  length,  the 
breadth  of  the  canal,  and  about  half-an-inch  in    thickness. 


Part  of  the  dorsal  portion  of  the  spinal  cord  of  a  young  man  who  clieil 
paraplegic.  A  thick  layer  of  Ivmph  and  tuberculous  matter  was  found  sur- 
rounding the  dura  mater,  and  slightly  compressing  the  cord.  It  was  mani- 
festly an  extension  of  disease  from  the  adjacent  vertebrie  and  intervertebral 
cartilages.  The  cord  and  tlie  dura  mater  appear  healthy  in  texture.  From 
St.  Uartholoraew's  Museum,  Series  vii.  No.  10. 

composed  of  the  ordinary  spherical  fat  cells  :  it  did  not  differ 
from  fat  usually  met  with  in  other  situations,  excepting  that 
the  cells  seemed  to  contain  fat  in  a  more  solid  and  granular 
state.  It  lay  between  the  theca  and  the  bodies  of  the  last 
cervical  and  first  dorsal  vertebra. 


CHAPTER  XII. 

THE  ARACHNOID  AND  PIA  MATER  OF  THE  SPINAL  CORD. 

Although  the  anatomical  connexion  between  these  mem- 
branes is  somewhat  different  from  that  obtaining  between  the 
cerebral  meninges,  it  does  not  appear  that  their  relation  in 
disease  differs  materially  from  what  we  have  found  to  prevail 
in  that  locality  ;  we  shall,  therefore,  consider  them  together. 

The  absence  of  valves  in  the  spinal  veins  and  their  peculiar 
distribution,  cause  the   circulation  of  the  spinal  cord  to  be 
very  sluggish,  and,  therefore,  prone  to  congestion  and  stagna- 
tion ;  to  this,  Ollivier  attributes  the  great  number  of  dilata- 
tions which  we  find  in  the  different  points  of  its  extent,  in 
individuals  advanced  in  years.     He  adds,  that  he  has  gene- 
rally remarked  that  the  quantity  of  serum  in  the  vertebral 
canal  was  so  much  the   greater,   accordmg  as  there  was   a 
greater  congestion  in  the  veins  of  the  spine,  and  of  the  mem- 
branous coverings  of  the  cord ;  thus  the  slowness  and  difficulty 
of  the  course  of  the  venous  blood  may  be  here  the  causes  of  a 
dropsy,  which  is  independent  of  inflammation  of  the  spinal 
membranes.     These  effusions  of  serum  will,  according  to  the 
exciting  causes,  be  of  a  clu'onic  or  acute  character  ;  in  infancy, 
irritation  frequently  gives  rise  to  a  more  rapid  accumulation 
of  fluid,  while  in  old  age  a  slow  effusion  is  frequently  met 
with,  which   Rokitansky  attributes,  in   part,  at  least,  to   a 
secondary  congestion,  arismg  from  atrophy  o£  the   medulla 
and  the  roots  of  the  nerves.     The  fluid  exhaled  under  such 
circumstances  will  follow  the  law  of  gravitation,  and  accu- 
mulate at  the  lower  end  of  the  spinal  cord,  and  thus  assist 
in  exciting  and  perpetuating  paraplegic  symptoms  of  which 
we  may  be  unable  to  detect  a  sufficiently  satisfactory  reason 
after  death.     The  occm-rence  of  sanguineous  apoplexy  of  the 
meninges,  in  any  form,  is  very  rarely  met  with  ;  Dr.  Aber- 
crombie  gives  a  single  instance,  which  occurred  under   his 
own  observation,  in  a  child,  aged  seven,  in  whom,  after  an 
illness  of  three  days,  death  ensued  after  violent  convulsions. 
A  long  and  very  firm  coagulum  of  blood  was  found,  external 
to  the  cord,  extending  the  whole  length  of  the  cervical  portion. 
An  interesting  case  of  ha;morrhage  under  the  pia  mater,  but 
external  to  the  cord,  is  also  quoted,  from  Dr.  Stroud's  notes, 
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by  Dr.  Bright,  (p.  340.)  Numerous  instances  of  spinal  apo- 
plexy occurring  in  children  are  given  by  Dr.  Mauthner,  but 
as  no  post-mortem  appearances  are  recorded,  the  inferences 
are  solely  derived  from  the  symptoms,  which  do  not  enable 
us  to  state  positively  the  exact  nature  of  the  effusion.  AVe 
possess  more  satisfactory  and  copious  evidence  regarding  the 
inflammatory  affections  of  the  spinal  meninges,  and  it  appears 
that  it  is  a  very  frequent  cause  of  death,  in  new-born  infants  ; 
thus,  Billard  found,  that  in  thiily  cases  of  convulsions,  there 
was  meningitis  of  the  cord  in  twenty,  only  six  of  which  pre- 
sented inflammation  of  the  cerebral  meninges.  It  is  much 
less  frequent  in  the  adult,  and  is  here  almost  invariably  asso- 
ciated with,  or  consequent  upon,  cerebral  inflammation.  As 
a  result  of  an  acute  inflammation  of  the  membranes,  we  find 
lymph,  or  pus  exuded,  to  a  greater  or  less  extent.  Either 
may  invest  the  entire  surface  of  the  cord,  or  it  may  be  limited, 
as  in  a  case  that  fell  under  our  own  observation,  in  a  child  of 
four  years  of  age,  to  a  space  of  an  inch  and  a  half  in  length. 
But  we  must  be  careful  in  at  once  concluding,  that  Ave  have 
to  deal  with  a  case  of  spinal  meningitis,  because  we  find  the 
theca  vertebralis  lined  with  pus,  for  it  may  find  its  way  from 
without  into  the  cavity  ;  thus,  in  a  case  of  psoas  abscess, 
given  by  Dr.  Bright,  the  sudden  supervention  of  fatal  symp- 
toms was  manifestly  due  to  this  cause ;  a  probe  could  be 
easily  passed  from  the  intervertebral  foramina  into  the  adjoin- 
ing abscess.  In  the  chi'onic  form  of  spinal  meningitis,  the 
traces  of  the  disease  consist  in  greater  or  less  opacity  and 
thickening  of  the  arachnoid,  which  frequently  is  found  closely 
adherent  to  the  spinal  cord,  and  corrugated. 

The  symptoms  of  spinal  arachnitis  are  met  in  trismus 
neonatorum,  in  the  shape  of  congestion  of  the  spinal  arachnoid, 
with  an  effusion  of  blood  or  serum  into  its  cavity  ;  and  Dr. 
West,*  also  states,  that  in  the  three  cases  which  he  examined 
he  found  effusion  of  fluid  or  coagulated  blood  in  the  cellular 
tissues  surrounding  the  theca  of  the  cord.  This  is  not  ne- 
cessarily at  variance  with  the  statements  of  Dr.  SchoUer  f 
and  Dr.  CoUes,  j  who  attribute  trismus  to  inflammation  of 
the  umbilical  arteries,  as  this  may,  and  is,  found  to  coexist 
with  tlie  former.  Symptoms  of  inflammation  of  the  spinal 
membranes  have  also  been  met  with  in  tetanus,  but  in  by  far 
the  greater  number  of  cases,  exammed  after  death,  no  uniform 
or  adequate  cause,  to  which  the  symptoms  were  referable, 
could  be  discovered.  The  importance  of  the  predisposing 
causes  is,  probably,  as  great  in  tetanus  as  it  is  shown  to  be  in 
trismus  ;  atmospheric  states  have  a  manifest  influence  in  this 

*  The  Diseases  of  Infancy  and  Childhood,  p.  125. 

t  Neue  Zeilschrift  lur  Gebuitskunde  von  Busch,  D'OutrepontundBitgen, 
vol.  V.  p.  477 
J  Dublia  Hospital  Reports,  vol.  p.  235. 
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respect,  and  an  irritation  set  up  in  any  part  of  the  body,  and 
propagated  to  the  nervons  centres,  under  such  circumstances, 
induces  the  disease.  The  same  absence  of  uniform  patho- 
logical data  exists  in  another  disease  "which  we  cannot  but 
refer  to  the  nervous  centres,  hydrophobia ;  congestion  of  the 
cerebro-spinal  membranes  and  nerve  matter,  and  some  oc- 
casional effusion,  is  all  that  is  generally  met  with  in  the 
shape  of  post-mortem  effects  ;  we  need  not  add  that  these 
appearances  cannot  be  considered  as  characteristic  of  the 
disease  in  question.  Mr.  Youatt,  whose  extensive  experience 
of  hydi'ophobia  in  the  brute  creation,  justifies  our  referring  to 
him  as  an  authority,  states  that  the  appearance  of  inflam- 
mation of  rabies  is  of  a  peculiar  character  in  the  stomach,  but 
that  no  conclusion  can  be  dra\v^l  from  the  state  of  other 
organs.  In  discussing  the  changes  occurring  in  the  spinal 
cord  itself,  we  shall  have  occasion  once  more  to  recui"  to  the 
subject  of  tetanus. 

In  cases  of  long  standing  paralysis  and  paraplegia,  we  find 
evidence  of  chronic  meningitis  of  the  cord  in  tlie  corrugation, 
opacity,  and  close  adhesions  of  the  membranes  to  one  another, 
and  to  the  cord.  A  good  illustration  of  this  is  afforded  by  a 
case  given  in  Dr.  Bright's  Reports  (page  380) ;  here  the  dura 
mater  of  cord  Vvas  unusually  firm  and  thick,  and,  as  far  as  the 
middle  of  the  back,  closely  adherent  to  the  pia  mater,  from 
which,  ill  most  parts,  it  could  not  be  detached  without  lace- 
rating the  cord.  On  attentive  examination  it  was  found  that 
the  apparent  thickening  of  the  dui'a  mater  depended  chiefly 
on  a  layer  of  membrane,  of  almost  cartilaginous  thickness, 
beneath  it,  and  was,  probably,  rather  the  diseased  arachnoid, 
or  an  adventitious  deposit,  than  the  dura  mater  itself.  These 
appearances  may  be  associated  with  further  lesion  of  the  cord, 
or  with  adventitious  growths  of  the  vertebral  column  or 
araclmoid.  The  only  growths  of  this  kind  that  are  of  fre- 
quent occurrence,  are  formations  of  bone  on  the  visceral  side 
of  the  latter  membrane.  In  this  respect  we  perceive  a  cha- 
racteristic distmction  between  the  head  and  the  spinal  column, 
for,  while  m  the  former,  ossific  deposits  are  common  in  the 
dura  mater,  and  are  scarcely  ever  met  mth  in  the  other  mem- 
branes, in  the  spinal  column  they  are  fomid  to  prevail  in  the 
arachnoid,  and  not  to  affect  the  dura  mater.  A  remarkable 
instance  is  recorded  by  Herbert  Mayo,  in  his  "  Outlines  of 
Human  Pathology,"  of  osseous  concretions  surrounding  the 
posterior  roots  of  the  nerves,  and  proceeding  to  the  lower 
extremity.  This,  imdoubtedly,  belonged  to  the  class  of  patho- 
logical products  under  consideration ;  and  the  case  has  a  spe- 
cial interest,  from  its  bearing  upon  an  important  law  of  nerv- 
ous conduction.  The  pains  suffered  by  the  patient  were  so 
limited  to  the  lower  extremity,  and  were  so  excruciating,  that 
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the  surgeon  performed  amputation  of  the  limb,  though  with 
what  results  need  scarcely  be  stated. 

Cartilage  also  forms,  though  less  fi'equently,  on  the  arach- 
noid. A  good  instance  is  recorded  in  the  Reports  of  the 
Pathological  Society  of  London,  by  Dr.  Quam,*  who  de- 
scribes the  lammse  as  composed  of  a  transparent  matrix,  in 
Avliich  were  deposited  small  cells,  containing  nucleoli,  and 
numerous  small  amorphous  granules. 

It  does  not  appear  that  there  is  a  liability  on  the  part  of  the 
spinal  pia  mater  to  tuberciilar  deposit,  as  we  find  to  prevail 
in  the  cerebrum.  Rokitansky  remarks  on  the  subject,  that 
he  has  never  had  occasion  to  suspect  the  exudation  formed  on 
the  pia  mater  to  be  of  a  tuberculous  nature,  and  that  this 
observation  accords  mth  the  fact,  that  spontaneous  spinal 
meningitis  so  comnionly  coexists  with  that  form  of  cerebral 
menmgitis  which  produces  similar  exudations.  An  acute 
tuberculosis,  he  adds,  he  has  never  observed  in  it. 

*  Reports,  &c.,  1819.  p.  25. 
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The  forms  of  disease  and  their  effects,  -which  present  them- 
selves in  the  spinal  cord,  closely  resemble  those  we  meet  -svith 
in  the  brain.  The  spmal  cord  does  not  appear  to  be  so  often 
attacked  as  the  encephalon,  and  as  we  have  already  pomted 
out,  it  is  the  part  which  is  generally  left  unexamined,  unless 
attention  is  forcibly  directed  to  it  by  the  previous  symptoms 
of  the  patient ;  for  both  reasons  the  records  of  its  pathological 
states  are  much  more  scanty  than  those  regarding  the  brain, 
and  future  inquirers  have  yet  a  large  field  to  explore.  The 
evanescent  character  of  congestion  rarely  allows  of  its  being 
demonstrated  after  death  ;  though  it  is  impossible  to  believe 
that  there  should  not  be  accumulation  of  blood  in  the  cord  in 
those  instances  in  which  the  symptoms  demonstrate  intense 
irritation  of  the  part,  as  in  tetanus ;  a  case  of  hydrophobia  is 
recorded  by  Dr.  Bright,  in  which  a  blush  of  redness  was  per- 
ceived ill  the  cineritious  part  of  the  spinal  cord  opposite  the 
second  and  thu-d  cervical  vertebras.  An  anasmic  condition  of 
the  cord  is  as  difficult  to  demonstrate  as  its  converse,  though 
here  too  the  practitioner  wUl  not  fail  to  suggest  instances  in 
which  its  existence  may  be  fairly  assumed  dui'ing  life.  Both 
states  manifest  themselves  in  the  secondary  effects  of  hyper- 
trophy and  atrophy.  These  may  be  general  or  local ;  the 
former  affection  belonging  chiefly  to  early  life,  and  the  latter, 
like  the  corresponding  condition  m  the  bram,  to  old  age. 
Atrophy  of  the  spinal  cord  is  one  of  the  pathological  condi- 
tions met  with  in  the  disease  knu«ai  as  tabes  dorsalis  ;  in  this 
case  it  is  more  of  a  local  character,  mvolving  oirly  the  lumbar 
segment  of  the  cord  and  the  nerves  passing  off  from  that  part. 
The  separate  divisions  of  the  cauda  equina  are  often  found 
entirely  deprived  of  their  medulla,  and  nothing  but  the 
neurilemma  may  remam.  A  local  atrophy,  as  the  effect  of  the 
compression  exerted  by  morbid  growths  or  displacement  of  the 
vertebrae,  is  frequently  met  with,  and  in  these  cases  it  is  of 
peculiar  physiological  interest  to  observe  the  limitation  of  the 
symptoms  of  nervous  affection  accorduig  to  the  extent  to  which 
the  pathological  condition  involves  the  medulla.     Numerous 
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instances  are  recorded  by  Avriters  on  the  subject ;  among  whom 
we  would  particularly  refer  to  Ollivier,  Longet,  and  Romberg. 
Fig.  52. 


Part  of  a  spinal  cord  from  a  case  of  paraplesia,  with  ans^ixlar  curvature  of 
the  spine,  in  a  lad  ased  eigliteen.  Opposite  the  contracted  part  of  the  cord. 
a  short  process  of  bone  projected  from  the  angle  of  the  cnrvature  into  the 
spinal  canal.    From  St.  ISarlholomew's  Museum,  Series  vii.  No.  7. 

Both  in  atrophy  and  hypertrophy  of  the  spinal  cord,  the  tissue 
is  commonly  indurated  and  firmer  than  in  the  normal  state. 

Cases  of  the  termination  of  myelitis,  or  inflammation  of 
the  cord,  in  the  first  stage,  like  those  of  encephalitis,  are 
scarcely  ever  met  with  ;  it  becomes  the  question  whether, 
owing  to  the  peculiarity  of  the  nervous  structures,  the  first 
onset  of  inflammatory  action  is  not  at  once  accompanied  by 
those  changes,  which  in  other  tissues  are  looked  upon  as 
the  secondary  products  of  inflammation.  An  essential  dif- 
ference appears  to  prevail  between  the  brain  and  spinal 
cord  with  regard  to  one  of  the  results  of  congestion,  hsemor- 
rhagic  efiusion.  The  frequent  occurrence  of  apoplexy  of 
the  encephalon  is  familiar  to  all ;  its  idiopathic  occurrence 
in  the  spmal  cord  is  extremely  rare,  and  when  brought  on  by 
external  lesion,  such  as  fracture  of  the  vertebrae,  or  penetrating 
wounds,  it  is  commonly  associated  with  haemorrhage  on  the 
surface.  The  cases  collected  by  Dr.  Abercrombie  all  appear 
to  be  instances  of  effiision  between  the  meninges  and  the  cord 
itself.  The  rarity  of  the  occurrence  may  justify  our  extrac- 
ting the  following  observation  from  the  Report  of  the  Patholo- 
gical Society  for  1849  (p.  28)  :— 

"A  gentleman,  aged  44,  who,  with  the  exception  of  occasional 
attacks  of  gout,  had  jjreviously  enjoyed  good  health,  was  sud- 
denly seized  one  evening  with  violent  spasm  m  the  stomach, 
and  found  that  he  had  lost  all  sensation  and  power  of  motion 
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HI  the  lower  lialf  of  the  body.  Mr.  Curling  found  him  an  hour 
later  with  complete  paraplegia  below  the  third  ribs,  and  strong 
priapism  ;  no  excito-motory  movements  were  producible,  and 
the  mind  was  perfectly  clear.  The  priajjism  subsided  in  about 
twenty-four  hoiu's  ;  there  was  no  extension  of  paralysis,  ex- 
cept a  feeling  of  numbness  of  the  hands,  and  at  last  imperfect 
power  of  using  them.  Durmg  the  first  eighteen  hours  after 
the  attack,  scarcely  any  lu'ine  was  secreted,  and  it  subsequently 
became  scanty  in  amount.  The  patient  died  four  days  after 
the  seizure.  The  spine  was  exammed  seventeen  hours  after 
death.  The  muscles  of  the  back  were  much  loaded  with 
blood — no  fluid  escaped  on  opening  the  theca  vertebralis,  the 
head  being  in  a  dependmg  position.  The  vessels  on  the  sur- 
face of  the  cord  were  a  good  deal  congested.  An  incision  was 
made  above  the  front  of  the  medulla,  commencing  at  the  part 
corresponding  to  the  third  cervical  vertebra?,  and  terminating 
at  the  last  dorsal ;  two  small  clots  of  blood,  amounting  together 
to  about  a  drachm,  were  found  m  the  interior  of  the  medulla, 
occupymg  about  an  inch  and  a  half  in  extent,  and  situated 
between  the  origins  of  the  second  and  third  pairs  of  dorsal 
nerves.  The  substance  of  the  cord  around  the  clots  was  some- 
what soft ;  the  medulla  was  more  or  less  infiltrated  and  stained 
with  blood  from  the  site  of  the  clots  upwards  as  high  as  the 
thii'd  cervical  vertebrae,  and  downwards  as  low  as  the  last 
dorsal." 

No  microscopic  exanaination  of  the  parts  appears  to  have 
been  made  ;  future  observation  must  determine  whether 
atheromatous,  or  other  degeneration  of  the  arteries,  or  pre- 
vious derangement  in  the  nutrition  of  the  adjoinmg  tissues,  is 
the  causa  proxima  of  spinal,  as  it  so  frequently  is  of  cerebral 
haemorrhage.  The  above  case  does  not  tally  with  the  state- 
ment of  llokitansky,  that  when  haemorrhage  occurs  in  the 
spinal  cord,  it  is  in  the  cervical  portion. ' 

The  product  of  mflammatory  action  most  commonly  dis- 
covered in  the  spmal  cord  is  ramoUissement,  a  condition 
which,  however,  like  its  analogue  in  the  brain,  is  equally 
attributable  to  other  pathological  states,  each  of  which  may 
be  recognized  by  the  naked  eye,  and  the  aid  of  the  micro- 
scope. The  degree  of  softenmg  varies  fi'om  a  slight  diminu- 
tion of  consistency,  as  compared  with  sm-roimding  parts,  to  a 
state  of  pulpy  diffluence ;  the  extent  of  cord  afi'ected  differs 
equall)'.  In  paralysis  we  very  frequently  meet  with  no  other 
trace  of  disease  but  a  trifling  softening  m  the  lumbar,  dorsal,  or 
cervical  regions,  manifestly  the  result  of  a  slow  inflammatory 
process.  The  microscopic  products  of  inflammation,  the  m- 
flammation-corpuscles  and  granules,  spoken  of  in  considering 
the  similar  conditions  of  the  brain,  are  also  found  m  the  pre- 
sent mstance  ;  and  where  any  doubt  prevails  as  to  the  nature 
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of  the  softening,  these  microscopic  appearances  will  aid  our 
judgment.  MM.  Rilliet  and  Barthez  have  invariably  found 
that,  in  childi-en,  the  softening  of  the  white  matter  of  the 
cord  coexisted  with  inflammation  of  the  membranes,  and 
that  the  extent  of  the  former  was  in  the  exact  ratio  of  the 
amount  of  the  latter. 

The  softenmg  affects  the  grey  matter,  and  especially  that 
belonging  to  the  lumbar  and  bracMal  swellings  more  than  any 
other  part ;  and  a  case  is  given  by  Ollivier,  in  which  the 
entire  grey  substance  of  the  cord  was  converted  into  a  pulpy 
mass,  leaving  the  Avhite  matter  iix  a  comparatively  healthy 
state.  We  meet  with  diffused  suj^puration  in  the  cord  as  in 
the  brain ;  circumscribed  abscess  is  also,  though  very  rarely, 
found  within  the  medullary  matter.  Dr.  Abercrombie  *  gives 
a  case  of  this  which  occurred  in  a  woman  aged  fifty-six,  who 
was  affected  with  sudden  loss  of  power  of  the  limbs  of  the  left 
side,  followed  by  death  in  a  week.  The  brain  was  sound,  but 
in  the  centre  of  the  right  column  of  the  spinal  cord,  in  the 
middle  of  the  cer\ical  portion,  there  was  a  cavity  three  niches 
long,  and  two  or  three  lines  m  diameter ;  it  was  full  of  a  soft 
matter,  like  pus,  which  became  more  consistent  towards  the 
parietes  of  the  cavity. 

It  appears  that  the  softening  invariably  proceeds  from  the 
grey  to  the  white  matter  in  myelitis.  It  is  probable  that 
Avhere  the  process  is  a  result  of  exhaustion,  mal-nutrition  or 
degeneration,  the  reverse  will  be  found  to  obtain  ;  as  the  for- 
mer would  be  favoiired  by  the  presence  of  a  large  number  of 
blood-vessels,  the  latter  Avould  spread  more  m  a  part  not 
copiously  supplied  with  them.  The  tint  of  the  grey  matter  is 
deepened,  and  a  rose-blush  pervades  the  white  matter  m  the 
red  form,  while  this  hue  is  replaced  by  a  more  or  less  yellow 
tinge  when  the  suppurative  stage  has  set  in.  A  form  of  white 
softenmg  occurs  m  the  spinal  cord  which  is  analogous  to  the 
white  softening  met  with  in  the  brain,  as  a  result  of  the  effu- 
sion of  seriim  or  oedema,  wliich  is  in  no  way  connected  vnth 
inflammation. 

Another  product  of  myelitis  is  indui-ation  of  the  cord ;  this 
is  found  coexistent  with  ramollissement,  or  by  itself.  It  is 
more  frequently  brought  on  by  chronic  or  cachectic  inflamma- 
tion than  softening,  and  it  is  not  unfrequently  complicated 
with  hypertrophy  of  the  affected  part.  "\Vhen  the  induration 
is  very  considerable,  the  nerve  tissue  resembles,  as  Ollivier 
observes,  in  consistency,  density,  and  appearance,  boUed  white 
of  egg  ;  it  is  a  condition  that  Esquirol  has  repeatedly  met  with 
in  epileptic  subjects.  Gluge,t  ui  adverting  to  the  extreme 
difHculty  of  a  minute  analysis  of  all  the  elements  of  disease 

»  Diseases  of  the  Brain.  &c.  1845.  p.  3.i.5. 

t  Alias  der  Patliologischen  Anatomie,  Lief.  xx.  p.  12. 


THE  SPINAL  COKD.  27? 

occurring  in  nerve-matter,  alludes  to  tlie  coagulability  of  the 
contents  of  the  tubules  as  a  point  of  great  importance,  though 
he  admits  the  obstacles  that  oppose  themselves  to  a  deter- 
mination of  such  relations  in  disease.  He  is  inclined  to  think 
that  the  coagulation  takes  place  in  certain  diseases,  such  as 
tetanus,  during  life.  That  a  change  in  the  contents  of  the 
nerve -tubules  must  materially  affect  their  conducting  power, 
is  too  manifest  to  require  enlarging  upon  theoretically ;  still 
the  proof  has,  as  yet,  evaded  our  means  of  demonstration. 

Softening  of  the  spinal  cord  occurs,  as  in  the  brain,  as  a 
sequel  of  morbid  growths,  such  as  carcinoma,  or  tubercle. 
Neither  of  them  is,  however,  frequently  met  with,  though 
they  are  oftener  seen  in  the  cord  itself  than  its  membranes. 
OUivier,  whose  work  contams  the  largest  collection  of  cases 
of  this  kind  on  record,  denies  the  occui-rence  of  melanosis 
affecting  the  cord,  nor  have  we  been  able  to  discover  any 
other  instance  but  the  one  already  alluded  to,  in  which  the 
melanotic  tumour  was  attached  to  the  dura  mater. 

Acephalo-cysts  are  also  met  with  in  the  spinal  cord.  Roki- 
tansky  states,  that  he  has  repeatedly  met  with  the  cysticercus  in 
the  cervical  portion  of  the  spinal  marrow ;  but  his  experience 
agrees  with  that  of  OUivier,  that  they  do  not  occur  in  the 
substance  of  the  medulla.  They  in  most  instances  are  situ- 
ated externally  to  the  dura  mater.  In  this  case  it  is  manifest 
that  they  had  been  first  developed  outside  the  column,  and 
had  forced  their-  way  in  through  the  intervertebral  foramina  ; 
they  have,  however,  also  been  found  within  and  underneath 
the  arachnoid.  It  is  a  curious' fact,  for  which  we  can  offer  no 
explanation,  that  the  cases  of  acephalo-cyst  occurring  in  the 
spinal  column,  have  all  been  females. 

In  concluding  the  subject  of  the  pathological  anatomy  of 
the  spinal  cord  and  its  membranes,  we  must  again  express  our 
regret  that  our  knowledge  of  the  morbid  changes  occurring  m 
it  are  in  no  way  commensurate  with  the  importance  and  dig- 
nity of  the  organ.  With  reference  to  no  other  part  of  the 
body  are  we  so  often  at  a  loss  to  explain  the  connexion  which 
exists  between  the  symptoms  of  disease,  and  the  actual  patho- 
logical condition  of  the  organ.  The  hypersesthesia  of  the 
spinal  cord  (which  is  manifested  in  so  marked  a  manner  in 
tetanus,  hydrophobia,  hysteria,  and  poisoning  by  strychnine) 
is  a  palpable  derangement  of  its  functions  ;  and  yet  the  ana- 
tomist can  discover  no  satisfactory  reason  to  satisfy  his  de- 
sire for  establishir^g  the  etiological  relation.  A  comparison 
suggests  itself  between  these  cases  of  diseased  action  which 
appear  as  yet  to  be  out  of  the  reach  of  science,  and  those 
calamitous  accidents  on  our  railways  which  generally  seem  to 
be  due  rather  to  some  Deus  ex  machina,  than  to  those  phy- 
sical laws  which  are  generally  supposed  to  rule  mechanical 
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appliances.  Had  we  desired  to  enter  into  theoretical  discus- 
sion cither  regarding  the  brain  or  the  spinal  cord,  much  more 
might  have  been  said  on  the  subject ;  and  we  have  carefully 
abstained  entering  into  the  debated  ground  of  hypothesis,  as 
for  instance,  with  regard  to  the  participation  of  these  organs 
in  fever,  as  we  should  thus  have  outstepiDcd  the  limits 
which  the  practical  character  of  this  work  seems  to  impose 
upon  us. 


CHAPTER  XIV, 


THE  NEllVES. 


It  very  rarely  happens  that  individuals  die  of  an  affection 
residmg  solely  in  the  nerves  ;  consequently  we  are  left  to  sur- 
mise their  morbid  appearances  in  those  diseases  in  which  they 
are  manifestly  affected,  from  analogy.  At  the  same  time,  we 
must  never  forget  that  the  nerves  are  not  central  organs,  but 
that  they  are  the  telegraphic  wires  destmed  to  convey  intelli- 
gence to  and  from  the  central  organs.  When,  therefore,  we 
have  to  deal  with  a  nervous  symptom,  we  must  first  inquire 
whether  it  be  due  to  a  centric  or  to  a  peripheral  cause,  or, 
in  other  words,  whether  the  nerve  is  propagating  a  morbid 
impression  from  the  brain,  the  spinal  marrow,  or  the  sympa- 
thetic ganglia  which  may  simulate  peripheral  disease,  or 
whether  it  is  giving  evidence  of  local  disease  by  producing 
in  the  brain  the  consciousness  of  that  affection.  In  the  majo- 
rity of  instances  of  irregular  or  painful  action  of  the  nerve,  we 
should  be  as  much  in  error  in  seeking  for  the  cause  of  the  de- 
rangement in  the  nerve  itself,  as  if,  when  our  galvanic  battery 
does  not  act,  owing  to  the  trough  containing  no  acid,  we  sought 
to  remedy  the  defect  by  changing  the  conductmg  wu-es. 

The  nerves  have  repeatedly  been  made  the  subject  of  in- 
quiry in  diseases,  in  which  either  local  symptoms  predominate, 
or  in  which,  from  the  known  physiological  action  of  the 
nerves,  controlling  the  parts  affected,  the^norbid  phenomena 
could  fairly  be  sought  in  an  indi\idual  nerve  ;  thus  the  sciatic 
has  been  subjected  to  examination  in  individuals  who  had 
been  affected  with  sciatica,  and  the  vagi  have  been  explored 
as  the  hj^pothetical  excitants  of  hooping-cough.  Pathologists 
have,  in  neither  case,  succeeded  in  demonstrating  a  relation 
between  the  malady  and  an  uniform  alteration  in  the  re- 
spective nerves.  A  case  has  long  been  transcribed,  and  has 
thus  acquired  traditional  importance,  by  which  Cotugno,  the 
first  who  -^vTote  on  sciatica,  is  made  to  affirm  a  lesion,  oedema 
of  the  nerve,  as  the  causa  proxima  of  that  malady  ;  but 
although  he  records  a  case  of  the  kind,  he  himself  would  cer- 
tainly not  have  approved  of  the  interpretation  which  has  been 
given  to  it,  since  he  distinctly  states  that  he  attributes  no 
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importance  whatever  to  the  circumstance.  With  regard  to 
hooping-cough,  we  find  some  instances  recorded  of  the  vagus 
having  been  reddened  and  swollen,  indicating  inflammatory 
action,  but  the  large  majority  of  cases  in  which  the  pomt  has 
been  attended  to  have  presented  no  such  change.  Thus  Dr. 
Albers  examined  the  A'agi,  in  forty- seven  children  who  had 
died  of  hooping-cough,  and  found  them  perfectly  normal  in 
forty-three  ;  Dr.  West,  who  has  also  paid  especial  attention 
to  the  subject,  has,  only  in  one  case  out  of  eighteen,  met  with 
any  change  in  the  nerves  ;  in  this  case  they  were  decidedly 
redder  than  usual.  We  are  inclined  to  conclude,  with  the 
latter  author,  that  an  appearance  so  frequently  absent  cannot 
be  one  of  much  moment,  and  that,  like  Cotugno's  famous 
case,  to  w'hich  we  have  just  referred,  it  may  be  set  down  to  a 
cadaveric  change.  In  our  examinations  of  nerves,  supposed 
to  be  diseased,  we  must  be  careful  to  distinguish  between  the 
neurilemma  and  its  alteration,  and  the  nerve  tubes  ;  thus,  in 
the  stump  of  an  amputated  limb,  we  commonly  find  the  nerve 
terminating  in  a  button  ;  this  is  owing  to  the  effiision  of  plas- 
tic matter,  which  serves  as  a  protection  to  the  divided  nerve, 
and  not  to  an  hypertrophy  of  its  tubules. 
Fir.  53. 


Portion  of  a  cerebrum  with  tlie  optio  nerves  and  remains  of  the  left  eye. 
The  eoi-nea  is  opaque,  and  the  coats  of  the  eye  are  collapsed.  The  left  oi)tic 
nerve  is  considerably  diminished  in  size  between  the  diseased  eye  and  the 
optic  commissure.  Behind  the  commissure,  the  nerve  on  the  riglit  side  is 
rather  smaller  than  that  on  the  left,  but  the  thalami  appear  to  be  of  equal 
size.    From  St.  Bartholomew's  Museum,  Series  viii.  No.  5. 

The  morbid  condition  most  commonly  seen  in  the  nerves 
throughout  the  body  is  atrophy  ;  this,  hoAvever,  can  rarely  be 
said  to  be  a  primary  affection  ;  it  is  brought  on  by  the  influ- 
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ciice  of  pressure,  acting  immediately  upon  the  nerve,  and 
causing  gradual,  and  even  entire  absorption  at  the  point  upon 
which  the  pressure  acts  ;  tliis  we  find  occurrmg  in  the  case  of 
aneurism,  or  enlarged  glands,  lying  in  the  -sicinity  of  nerves. 
Atrophy  of  the  nerve  results  from  the  part  to  wliich  it  is 
supplied  ceasing  to  perform  the  functions  for  which  it  re- 
ceives the  nerve ;  thus  atrophy  of  the  optic  nerve  may  follow 
destruction  of  the  eye,  by  mechanical  mjury ;  or  the  nerve  of 
an  extremity  wastes,  when  the  muscles  of  the  part  are  con- 
demned to  inactivity.  A  case  is  related  by  Swan,*  in  which, 
however,  other  nerves,  the  vagi,  appear  to  have  been  idio- 
pathically  affected  with  atrophy.  An  indi-vidiial  had,  for 
eighteen  months  been  imable  to  satisfy  his  appetite  ;  the  food 
was  vomited  four  hours  after  being  taken,  without  showing 
any  signs  of  digestion ;  respiration  became  laborious  and 
sibilant ;  emaciation  and  death  ensued.  At  the  section,  the 
lungs  were  found  normal,  but  the  vagi,  from  the  middle  of 
the  neck,  were  atrophied,  and  their  terminations  in  the  oeso- 
phagus red  and  thickened.  The  left  was  found  smaller  than 
the  right.  Mr.  Swan  adds,  that  in  two  consumptive  patients 
he  found  the  vagi  smaller  than  usual.  In  cases  of  atrophy 
and  degeneration  of  the  spinal  cord,  the  nerves  passing  from 
the  diseased  portion  are,  necessarily,  in  an  atrophic  condition ; 
thus,  in  an  instance  given  by  Cruveilhier,t  in  which  the  dis- 
organization of  the  cord  was  limited  to  the  posterior  strands, 
extending  from  the  lower  end  to  the  cerebellum,  the  posterior 
nerves  were  entirely  atrophied  and  converted  into  transparent 
threads,  which  contrasted  strongly  with  the  normal  appear- 
ance of  the  anterior  nerves.  It  would  appear  that  an  idio- 
pathic atrophy  is  met  with  in  the  nerves  of  sense,  at  least  the 
acoustic  and  optic  nerves  have  been  found  atrophied,  in  cases 
of  blindness  and  deafness,  where  none  of  the  ulterior  causes 
alluded  to  were  traceable.  Rokitansky  states,  that  under 
certain  circumstances,  nerA'es  which  are  extremely  atrophied 
acquire  a  greyish  translucent  appearance,  especially  within 
the  skull,  and  that  the  coloiu-ing  is  produced  by  the  presence 
of  a  blastema  filled  with  numerous  nuclei,  which,  at  fii-st 
gelatinous,  and  afterwards  tough  and  elastic,  takes  the  place 
of  the  nerve  tubes  as  they  disappear  ;  it  becomes  more  dis- 
tinctly visible,  as  the  original  neurilemma  of  the  affected 
nerve  diminishes.  He  adds,  that  the  vessels  of  a  nerve  in 
this  condition  are  often  palpably  dilated. 

Whether  true  hypertrophy  of  the  nerve  ever  occurs  is  a 
matter  that  scarcely  bears  direct  proof;  a  priori,  we  may 
assume  that  a  nerve  enlarges  in  proportion  to  the  fimctional 
activity  of  the  organ  to  which  it  belongs  ;  an  hypertrophied 

*  Treatise  on  Iii.iuries  and  Diseases  of  the  Nerves.  London.   1834,  p.  174. 
t  Anat.  Pathol.  Idvr.  xxxii.  p.  19. 
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muscle  is  only  enabled  to  manifest  its  power  if  its  nerve  be 
also  hypertrophied.  In  such  a  case  there  is  probably  an  in- 
crease in  the  nerve  tissue  itself.  Enlargements  of  a  tUfferent 
kind  are  found  in  nerves  Avhich  are  traceable  to  the  neuri- 
lemma, or  to  a  fibrmous  deposit  within  the  latter,  as  in  the  case 
of  tumours  of  the  nerves,  following  injury  or  division.  After 
our  preliminary  remarks  on  the  pathology  of  the  nerves,  we 
need  say  little  about  the  appearance  jiresented  in  congestive  or 
inflammatory  states  ;  it  is  questionable  whether  they  are  ever 
subject  to  any  idiopathic  affection  of  the  kind,  and  Avhen  the 
surrounding  parts  are  involved,  these  invariably  attract  much 
more  attention  than  the  nerve  itself.  Moreover,  the  state- 
ments on  record,  though  but  scanty,  do  not  agree ;  thus,  to 
return  again  to  the  vagus,  which  has  always  been  the  pet 
nerve  of  pathologists,  probably  owing  to  its  size  and  superfi- 
cial site,  we  find  that  Kilian  has  observed  it  to  be  inflamed 
fifteen  times,  in  pertussis,  while  Ereschet  has  oiily  met  with 
the  occurrence  twice,  a  relation  that  is  the  more  surprising 
when  we  recollect  that  the  sphere  of  observation  of  the 
former  is  a  small  German  provincial  toM'n,  and  that  of  the 
latter,  the  capital  of  France.  Autenrieth,  also,  states  gene- 
rally, that  he  has  found  the  vagi  inflamed,  in  persons  who 
have  died  of  spasmodic  cough.  The  neurilemmatous  sheath 
is  the  part  mainly  affected  in  inflammation ;  it  presents  an 
increase  of  redness,  of  more  or  less  intensity ;  the  effusion  of 
serum  induces  a  fulness  and  swelling  of  the  nerve,  and  the 
nerve  tubules  themselves  become  separated,  and,  as  it  were, 
unravelled.  The  exudation  of  fibro-plastic  matter  follows,  and 
by  compression  of  the  fasciculi,  may  cause  their  obliteration  ; 
or,  if  resolution  ensues,  the  nerve  may  be  restored  to  its 
primitive  condition,  or  again  the  part  may  accommodate  itself 
to  the  change,  and  the  nerve  remain  permanently  enlarged 
and  somewhat  nodose.  After  partial  or  total  division  of  a 
nerve  these  changes  are  liable  to  occur,  and  in  an  u-ritable 
constitution  the  deposit  of  lymph  continues  to  act  as  a  source 
of  irritation,  and  induces  intense  pain.  The  occurrence  of 
suppuration  within  the  sheath  necessarily  gives  the  nerve  a 
yellow  colour,  and  causes  the  tubules  to  be  broken  up  In 
all  inflammatory  affections  of  the  nerves,  the  cellular  tissue 
surrounding  them  will  lOcewise  be  found  iirflamed.  Two 
cases  of  inflammation  of  the  nerve  are  given  by  Mr.  Curling,  * 
in  his  treatise  on  tetanus,  in  Avhich  healthy  spots  were  found, 
between  which  the  nerve  tissue  appeared  inflamed.  M.  le 
Pelletier,t  has  also  published  several  cases,  in  which  the  in- 
flammation appeared  propagated  along  the  injured  nerve,  to 
the  spinal  cord,  in  the  same  disease.     The  most  complete  in- 

*  A  Treatise  on  Tetimus,  1R30.  p.  7-'. 
t  Eevue  ilCdicale,  1S27,  vol.  iv.  p.  183. 
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vestigation,  however,  has  been  made  by  Froriep ;  *  in  seven 
cases  of  tetanus,  in  which  injury  of  a  nerve  had  preceded,  he 
has  discovered  a  uniform  lesion,  resembling  that  ind.icated  by 
iSIr.  Curlmg,  and  consisting  in  a  tumefaction  and  reddening  of 
isolated  tracts,  extending  from  the  wound  to  the  spinal  cord ; 
he  has  not  fomid  it  in  other  cases,  in  which  no  tetanic  symp- 
toms prevailed.  We  have  already  had  occasion  to  observe 
that  there  is  no  uniformity  in  the  post-mortem  appearances  in 
the  central  organs  of  the  nervous  system  in  tetanus  ;  it  is  satis- 
factory, at  least,  to  know  of  one  symptom  which  appe^s  to  be 
established,  and  Avhich,  at  the  same  time,  may  afford  an  indi- 
cation with  regard  to  the  necessity  of  local  treatment,  in  pre- 
A^enting  the  propagation  of  the  irritation  from  the  peripheral 
parts  to  the  central  organs. 


Of  the  morbid  growths  found  in  nerves,  the  so-called  neu- 
roma is  the  most  common.  In  the  idiopathic  form,  it  is  a 
growth  which  occurs  within  the  sheath  of  the  nerve,  but  does 
not  in  any  way  fuse  with  the  nerve-tubules  ;  it  forms  on  the 


A  stump  of  the  upper  extremity,  showin?  the  hulhous  termination  of  the 
median,  internal  cutaneous, musculo-spiral, and musnulo-outaneoixs nervous; 
the  circumflex  passes  behind  the  teres  major  and  its  termination  is  not  seen. 
From  St.  George's  Museum,  a.  3.5. 

neurilemma,  and,  by  gradual  expansion,  separates  the  nerve- 
fibrils  from  one  another,  which,  with  care,  may  always  be 
*  Neue  Notizen  aus  dem  Gebiete  der  Natur  und  Heil  Kunde,  1837,  vol.  L  No.  1. 
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traced  from  the  upper  to  the  distal  part  of  the  trunk  of  the 
nerve.  We  have  abeady  alluded  to  one  kind  of  neuromatous 
formation — the  button  found  at  the  termination  of  the  di\'ided 
nerve  in  stumps.  In  this  case  the  nerve  necessarily  ends  in 
the  tumovir,  the  fibroixs  tissue  of  which  the  swelling  is  com- 
posed blending  with  nerve-tissue,  which  it  is  destined  to  pro- 
tect from  external  injury.  If  this  view  is  correct,  and  we  are 
supported  in  it  by  Mr.  Langstaff,  the  swelling  can  scarcely  be 
looked  upon  as  morbid,  but  rather  as  the  evidence  of  the  ciu-a- 
tive  eff«rts  of  nature.  The  idiopathic  neuroma  occurs  with- 
out any  known  cause,  m  the  shape  of  a  round  or  oval  tumoiu-, 
varying  in  size  from  a  grain  of  wheat  to  that  of  a  pumpkin, 
and  in  number  from  one  to  several  hundred.     It  must  be 


A  posterior  tibial  nerve,  in  wliich  there  is  a  eircumscribed  oval  tumour, 
composed  of  a  soft  gnimous  svibstauce.  The  component  fasciculi  of  the 
nerve  are  separ;ited  and  spread  out  around  the  tumour,  the  peroneal  nerve 
is  adherent  to  the  surface  of  the  neurilemma,  extended  over  the  tumour. 
From  St.  Bartholomew's  Museum,  Series  viii.  No.  1. 

classed  ainoi  g  the  non-inflammatory  growths.  The  tumour 
is  generally  solid  throughout,  though  occasionally  it  contains 
a  cavity.  It  has  a  tendency  to  increase  in  size,  and  the  nerve- 
libres  are  proportionately  distended  and  separated.  They  may 
generally  be  easily  detached  from  the  nerve.  On  section  the 
texture  is  found  to  be  dense  and  homogeneous,  closely  resem- 
bling that  of  a  fibrous  tumour  in  other  parts  of  the  body ; 
presenting  under  the  microscope  a  fibro-celhilar  structure,  the 
fibres  being  arranged  in  bands  or  loops,  in  Avhich  oval  or 
elongated  nuclei  become  apparent  on  the  addition  of  acetic 
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acid.  Sometimes  the  tumour  is  of  an  atlieromatotis  character. 
Dr.  Smith  *  has  published  two  cases  of  neuroma  which  are 
instances  of  the  occasional  extrayagant  production  of  these 
growths  ;  in  them  almost  every  spinal  nerve  was  closely 
studded  ^^ith  neuromata,  which  did  not,  however,  give  rise 
to  much  uneasiness  ;  in  fact  it  appears,  as  also  noticed  by  the 


X  median  nerve,  in  whicU  is  imbedded  a  small  tumour,  over  whieb  the 
filaments  are  spread  out.    St.  Bartholomew's  Museum,  Series  viii.  Xo.  13. 

same  author,  that  they  are  rarely  productive  of  much  pain 
when  in  great  numbers  ;  whereas  the  solitary  neuroma,  which 
is  general!}'  kno\vn  by  the  name  of  painftd  subcutaneous 
tubercle,  is  characterized  by  agonizing  pain.  Other  adven- 
titious grovN-ths  do  not  appear  to  affect  the  nerves  of  the  spinal 
system  primarily ;  they  are  involved  in  cancerous  degenera- 
tion, by  the  extension  of  the  disease  from  adjoining  tissues  ; 
and  in  the  nerves  of  the  senses  we  also  meet  v\ith  the  primary 
formation  of  cancer.  In  the  retina,  medullary  carcinoma  is 
not  unfrequently  found  tuiassociated  with  cancerous  grov\i:hs 
in  any  other  part  of  the  system. 

*  A  Treatise   on  the  Pathology.  Diagnosis,  and  Treatment  of  Neuroma. 
By  A.  W.  Smith,  II.D.,  &c.,  Dublin,  18i9. 
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A  FEW  cases  are  on  record  in  which  the  ganglia  of  the  sjTn- 
pathetic  system  were  foimd  more  or  less  deranged  and  altered 
in  structure.  It  is  probable  that  a  series  of  nervous  centres, 
like  that  presented  in  the  sympathetic,  are  much  more  fre- 
quently diseased  than  we  have  it  as  yet  in  our  power  to 
clemonstrate.  We  can  scarcely  conceive  that  the  so-called 
functional  derangement  of  the  heart,  for  instance,  can  con- 
tinue as  it  does,  for  a  series  of  years,  and  the  nerves  control- 
Img  its  action  not  be  or  become  organically  altered;  in  the  same 
way,  long-standmg  derangement  in  the  nutritive  and  secretive 
functions  of  the  abdominal  viscera  may  be  assumed  to  give 
rise  to  material  changes  in  t?ie  coeliac  and  semilimar  ganglia, 
as  the  numerous  diseases  of  the  generative  organs  can  scarcely 
exist  without  a  similar  influence  being  exerted  upon  the  sper- 
matic plexus.  The  anatomical  disposition,  as  well  as  the 
physiological  manifestations  of  the  range  of  action  of  the  sym- 
pathetic, justify  our  belief  in  its  great  and  powerful  agency  in 
disease ;  the  actual  demonstration  of  the  fact  is,  however,  yet 
reserved  for  future  rnquhers.  Eichat  *  repeatedly  exammed 
the  nerves  of  the  viscera  in  difl'erent  diseases  without  dis- 
covering any  lesions.  With  the  exception  of  a  single  case, 
he  has  found  the  semilunar  ganglion  intact  in  cancers  of  the 
stomach.  In  a  case  of  periodic  mania  he  found  this  ganglion 
of  the  size  of  a  small  nut,  with  a  cartilagmous  centre. 

Several  authors  have  reported  cases  in  which  one  or  more 
of  the  ganglia  of  the  sympathetic  were  found  congested  and 
inflamed  m  tetanus.  Swanf  has  noted  this  condition  in  each 
of  the  three  cases  in  which  he  made  a  post-mortem  examina- 
tion of  tetanic  mdividuals  ;  in  the  first,  he  found  a  very 
distinct  inflammation  of  the  semilunar  ganglia ;  in  the 
second,  it  is  described  as  a  remarkable  redness,  which 
appeared,  throughout,  to  be  produced  by  a  very  minute  injec- 
tion of  the  cellular  tissue,  interspersed  between  the  small 
grains  of  which  the  ganglia  are  composed ;   and  in  the  third, 

*  Anatomie  G6nf'rale,  i.  225. 
t  On  Tetuuus,  p.  a25. 
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he  states,  that  there  was  an  enlargement,  and  a  greatly  in- 
creased vascularity  of  all  the  ganglia  of  the  sympathetic 
nerves,  in  the  chest,  and  also  of  the  semilunar  ganglia  ;  in 
several  of  those  in  the  abdomen,  the  same  appearance  existed, 
only  in  a  less  degree  ;  but,  in  some,  there  was  neither  the 
least  redness  nor  enlargement. 

That  this,  however,  is  not  a  uniform  lesion,  and  not  noted 
because  overlooked,  or  not  attended  to,  is  proved  by  a  case  of 
traumatic  tetanus,  given  in  Dr.  Bright' s  Reports.  (Case 
cclxxvi.)  A  boy  had  been  injured  in  the  heel  by  a  cu-cular 
saw,  and  had  suffered  a  fracture  of  the  left  humerus  ;  a  week 
after  the  accident  he  was  seized  with  tetanus,  and  died,  forty 
hours  from  the  first  appearance  of  this  affection.  The  post- 
mortem is  stated  to  have  been  conducted  Avitli  the  greatest 
care  by  Mr.  Bransby  Cooper  and  Mr.  Key,  twelve  hours  after 
death,  and  there  were  no  diseased  appearances  discoverable  ; 
the  brain  was  most  minutely  examined,  as  was  the  spine, 
through  its  whole  course  ;  the  same  attention  was  paid  to  the 
sympathetic,  the  nerves  and  the  ganglia  of  which,  throughout, 
appeared  healthy  and  white.  The  nerves  were  turned  down 
to  the  wound  in  the  leg,  and  were  also  found  healthy.  We 
have  given  tliis  case  in  detail,  because  it  bears  upon  all  the 
points  already  discussed,  regarding  the  pathological  anatomy 
of  tetanus  ;  and  while  it  proves  that  none  of  the  morbid 
appearances  pointed  out  by  various  observers  are  essential,  it 
also  bears  strong  evidence  to  the  non-inflammatory  nature  of 
the  disorder.  At  the  same  time  it  does  not  destroy  the  value 
of  the  testimony  which  we  have  found,  in  favour  of  frequent 
physical  alterations  in  the  nervous  centres,  only  it  alters  the 
interpretation  which  we  might  otherwise  put  upon  them. 
In  tetanus,  the  equilibrium  of  the  forces,  whose  balance  is 
necessary  to  the  due  performance  of  the  fimctioiis  of  the  ner- 
vous system,  is  destroyed,  and  it  is  quite  compatible  with,  our 
knoAvledge  of  pathology  and  of  physiology,  that  this  should 
occur,  without  any  primary  change  in  the  circulating  organs, 
while,  on  the  other  hand,  we  are  equally  justified  in  assuming 
that  a  state  of  congestion  and  inflammation  may  react  upon 
the  nervous  system  in  such  a  jnanner  as  to  entirely  alter  its 
normal  relations.  In  the  latter  case,  we  should,  under  such 
circumstances,  still  be  at  liberty  to  vieAv  the  morbid  apj)ear- 
ances,  induced  by  the  vascular  system,  either  as  the  cause,  or 
the  result  of  the  changes  in  the  balance  or  polarity  of  the 
nervous  sphere. 

It  appears  that  the  sympathetic  system  may  also,  though 
very  rarely,  be  the  seat  of  neuroma.     Dr.  Smith  gives  an  in- 
stance of  it  occurring  in  the  cervical  ganglia,  and  figures  it ;  it 
is,  probably,  the  same  case  which  is  described  by  Cruveilhier,* 
*  Auat.  Pathol.  Livr,  PI.  iii. 
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as  a  case  of  fibrous  transformation,  and  enormous  develop- 
ment of  the  cervical  ganglia,  and  the  nerves  of  communica- 
tion passing  between  them.  One  of  the  tumours  was  two  and  a 
half  inches  long  by  one  in  breadth.  Both  authors  state  that 
their  subject  was  accidentally  discovered  in  the  dissecting  room, 
in  Paris,  and  that  no  history  of  the  case  was  obtainable. 

Dr.  Smith,  in  alluding  to  this  remarkable  degeneration  of 
the  cervical  ganglia,  states  that,  accordmg  to  Schif&ier  and 
Bischofi",  this  condition  of  the  sympathetic  frequently  coin- 
cides with  idiotcy  and  cretinism  ;  it  is  a  point  which  requires 
further  confii'mation. 


PATHOLOGICxiL  ANATOMY  OF  THE 
OEGANS  OF  CIRCULATION. 


CHAPTER  XVI. 


GENERAL  OBSERVATIONS. 


Until  a  very  recent  date,  the  pathology  of  the  heart  was 
one  of  the  most  obscure  departments  of  medical  science,  and 
the  ignorance  of  the  profession  on  the  subject  was  veiled  by 
terms  which  implied  hypothetical  views  of  the  derangements 
which  appeared  most  certainly  referrible  to  this  organ.  The 
most  promment  among  these  were  angina  and  hydrops  peri- 
cardii ;  the  one  supposed  to  represent  the  climax  of  fmictional 
diseases,  the  other  of  organic  changes.  What  the  discovery 
of  the  circulation  at  the  begimimg  of  the  seventeenth  centiu-y 
by  our  great  countryman,  Harvey,  contributed  to  illustrate 
the  uses  of  the  heart  and  the  vessels,  in  a  physiological  point 
of  view,  may  be  said  to  have  been  equalled  in  pathology  by 
the  application  of  the  physical  method  of  research  in  disease 
and  at  the  dissection-table,  introduced  into  the  science  of 
medicine  during  the  present  century.  So  long  as  we  did  not 
possess  definite  means  of  tracing  morbid  action  in  the  living, 
it  w^as  impossible  to  correctly  appreciate  the  phenomena  pre- 
sented in  the  dead  subject.  And  thus  we  find  that  the  two 
studies,  mutually  assisting  and  elucidating  one  another,  have 
gone  hand  in  hand.  Far  as  a  modest  estimate  must  as  yet 
admit  pathology  to  be,  from  that  to  which  an  augmented 
knowledge  of  morbid  processes  may  lead  future  inquirers, 
it  is  impossible  to  look  back  to  the  history  of  this  branch  of 
science  without  a  feeling  of  congratulation  ;  for,  while  every 
step  in  advance  raises  the  intellectual  standard  of  the  pro- 
fession, and  diminishes  the  scepticism  which  even  its  most 
distinguished  members  are  occasionally  observed  to  express 
with  regard  to  its  actual  capabilities,  the  mass  of  mankind  are 
no  less  benefited  both  by  the  increased  means  of  avoiding  and 
preventing  morbid  influences,  and  of  checking  their  progress 
when  once  they  have  fixed  upon  the  system.  But  while  we 
have  succeeded  in  determining  more  u.niformly  and  positively 
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the  locale  of  disease  mvolTing  the  central  organ  of  the  circula- 
tion, we  have  also  discovered  "vvhat  may  be  called  a  type  of 
the  relation  existing  between  the  poisoned  condition  "of  the 
blood,  to  which  we  are  justified  in  referrmg  the  great  majority 
of  pathological  processes,  derangement  of  function,  and  dis- 
organization of  structure  in  a  part  of  the  economy.  The 
doctrine  of  metastases,  a  favourite  hobby  of  some  of  the  older 
writers,  has  been  materially  modified  by  an  extended  know- 
ledge of  this  relation,  and  at  the  same  time  an  enlightened 
humoraUsm  has  simplified  the  theory  of  disease,  and  has 
tended  to  briiig  us  nearer  to  the  causa  proxima  of  numerous 
processes  which  otherwise  offer  no  analogy  or  rationale.  The 
morbid  anatomist  must  never  forget  that  he  has  to  deal  not 
with  disease  itself,  but  only  with  its  products ;  and  while  it  is 
of  extreme  importance  that  he  shoiild  not  isolate  a  single 
morbid  phenomenon  found  in  the  corpse,  but  take  the  entire 
complex  of  derangements  that  present  themselves,  before  he 
ventures  to  analyze  and  draw  his  conclusions  as  to  their  origin 
and  connexion  with  one  another,  and  with  the  symptoms  pro- 
duced during  life,  he  must  also  remember  that  the  very  cessa- 
tion of  life  must  alter  the  conditions  of  disease,  and  that  there 
will  always  remain  much  that  bears  upon  its  intelligence 
which  neither  scalpel,  microscope,  nor  reagent,  will  be  able  to 
detect  when  the  vital  spirit  has  fled.  A  certain  amount  of 
hypothesis  must,  therefore,  be  had  recourse  to,  to  establish 
and  satisfy  the  legitimate  demands  of  science  ;  but  this  theory 
must  be  based  upon  the  entire  range  of  our  physical  know- 
ledge, and  only  proceed  within  those  limits  which  are  placed 
by  the  laws  of  rigid  induction.  It  is  by  pvu-suing  this  system 
of  research  that  the  proclivity  of  the  heart  to  be  affected  in 
rheumatism  has  been  established,  that  we  have  determined 
fatty  degeneration  of  the  heart  to  be  a  frequent  consequence 
of  depraved  nutrition,  or  that  the  close  relation  between  renal 
and  cardiac  disease  has  been  ascertained.  The  post-mortem 
examination  alone  would  probably  have  established  these  facts 
as  little  as  clinical  observation  taken  by  itself ;  but  the  two 
combined  and  practised  by  the  master-minds  of  our  century 
have  led  to  results  which,  indeed,  form  an  epoch  m  the  annals 
of  medicine.  It  is  our  duty  to  deal  mainly  with  the  cadaveric 
phenomena,  but  it  is  impossible  to  treat  them  intelligibly 
unless,  as  we  have  throughout  sought  to  do,  we  keep  in  \'iew 
the  vital  relations  of  the  various  organs  in  disease.  After 
these  brief  preliminary  remarks,  we  proceed,  first,  to  consider 
the  morbid  anatomy  of  the  fibro-serous  investment  of  the 
heart,  the  pericardium. 


CHAPTER  XVII. 

THE    MORBID    ANATOMY    OF   THE    PERICARDIUM. 

The  diseases  affecting  the  pericardium  partake  of  a 
double  character,  owing  to  the  two  constituents  whicli 
enter  into  its  tissue,  the  fibrous  and  the  serous  layer  ;  on 
the  one  hand  they  are  allied  to  the  affections  of  fascial  and 
tendinous  formations,  on  the  other  to  those  of  pure  serous 
membranes.  The  morbid  process  that  commences  in  the 
one  may  be  propagated  to  the  other,  and  the  effects  of  dis- 
ease occurring  in  one  may  be  manifested  by  the  products 
peculiar  to  the  other.  We  deem  it  the  more  important  to 
insist  upon  this  point,  as  it  bears  strongly  upon  the  differ- 
ence between  the  various  post-mortem  appearances,  and  be- 
cause it  aids  us  in  appreciating  the  pathological  distinctions 
between  pericardial  and  endocardial  disease.  These  are  par- 
ticularly manifested  in  their  relation  to  the  erases  ;  while  the 
morbid  products  found  in  the  pericardium  are  generally  evi- 
dence of  active  disease,  the  endocardium  almost  serves  as  an 
index  for  the  amount  of  crasis  prevailing  in  the  system ;  at 
least  no  membranous  structure  so  frequently  presents  altera- 
tions in  those  constitutions  which  we  have  elsewhere  con- 
sidered as  characteristic  of  blood  erases. 

The  frequency  of  morbid  alterations  in  the  pericardium  in- 
creases with  age,  a  proclivity  which  is  not  marked  in  the  same 
degree  with  regard  to  the  internal  lining  of  the  heart,  which 
is  much  more  prone  in  childhood  to  take  on  diseased  action, 
than  we  should  be  inclined  to  assume  a  priori.  Congenital 
affections  of  the  pericardium  are  very  rare,  and  though  cases 
of  its  entire  absence  are  recorded  by  observers  like  Baillie  and 
Ereschet,  the  majority  of  instances  that  have  been  classed 
under  this  head,  have  been  shown  to  be  only  apparent  anoma- 
lies, owing  to  intimate  adhesion  between  the  two  surfaces  of  the 
sac  giving  rise  to  the  semblance  of  the  defect.  A  case  of  un- 
doubted absence  of  the  pericardivim,  where  the  heart  lay  in  the 
same  serous  sac  with  the  left  lung,  has  recently  been  observed 
by  Dr.  Baly,  in  a  man  aged  thirty-two.*  It  appears  that  an 
hypertrophic  condition  of  the  pericardium  may  occasionally 
*  Report  of  Pathol.  Society,  1851,  p.  60. 


292  THE  MORBID  ANATOMY   OF  THE  PERICARDIUM. 

occur  SO  early  iii  life  as  to  seem  congenital ;  we  allude  to  the 
so-called  milk  spots,  which  are  yet  considered  by  various 
authors  as  restdts  of  inflammation  exclusively.  This  is  the 
■siew  of  Mr.  Paget,  while  Dr.  Hodgkin  is  inclined  to  look  upon 
them  as  the  product  of  attrition  only,  as  they  are  almost  uni- 
versally found  on  the  anterior  surface  of  the  heart,  at  the 
point  most  in  contact  with  the  anterior  walls  of  the  thorax. 
The  discrepancy  is  probably  reconciled  by  the  observation 
that  there  are  two  kinds  of  white  spots,  as  Avas  well  laid  down 
by  M.  Bizot  ;*  the  one,  probably,  owing  to  an  inflammatory, 
the  other  to  a  non-inflammatory  condition  of  the  pericardium. 
They  are  cream-coloured  opacities  of  the  visceral  layer,  vary- 
ing in  size  from  that  of  a  sixpence,  to  that  of  a  five-shilling 
piece,  and  more ;  which  may  at  times  be  detached  from  the  sub- 
jacent serous  membrane,  to  which  they  are  then  connected  by 
cellular  adhesions.  In  other  cases  they  are  mere  thickening  of 
the  pericardium  itself,  or  rather  of  the  subserous  cellular 
tissue,  and  cannot  in  that  case  be  detached  from  it.  The 
former,  to  use  the  accurate  description  of  M.  Bizot,  present  at 
their  commencement  the  form  of  small  transparent  elevations, 
aggregated  together  with  circumscribed  edges,  and  but  slightly 
adherent  to  the  serous  membrane.  They  soon  lose  their  trans- 
parency, becoming  white  and  opaque,  but  still  capable  of 
being  removed  without  injury  to  the  subjacent  serous  mem- 
brane. They  occupy  every  portion  of  the  heart,  but  lie  chiefly 
in  the  dnection  of  the  blood-vessels.  The  second  variety  have 
no  circumscribed  margin,  they  are  peculiarly  white,  and  their 
greatest  thickness  is  in  the  centre  &om  where  they  are  bevel- 
led ofi"  in  all  directions  ;  these  are  essentially  identical  Avith 
the  pericardium  itself,  and  constitute  a  true  hypertrophy 
of  the  membrane.  It  is  important  to  arrive  at  a  definite 
conclusion  with  regard  to  their  origin,  since  theii'  great  fre- 
quency influences  oui'  views  in  regard  to  the  prevalence 
of  inflammatory  affections  of  the  membrane,  and  assists 
in  determining  our  choice  of  treatment.  Dr.  Latham  in- 
cludes them  in  his  table  on  the  relative  frequency  of  peri- 
carditis in  rheumatism,  and  thus  establishes  a  ratio  diff"erent 
from  what  we  should  arrive  at  if  they  are  proved  to  be  of  non- 
inflammatory origin.  We  are  ourselves  of  opinion  that  they 
are  to  be  \-icwed  as  resulting  from  two  causes  ;  and  that  while 
they  are  in  many  instances  the  results  of  previous  inflamma- 
tion, they  may  also  represent  a  simple  hypertrophic  condition 
resembling  the  horny  thickenings  of  the  cutis.  The  great  fre- 
quency of  the  occurrence  of  milk  spotsf  in  Bright' s  disease  of 
the  kidney,  tends  to  prove  their  connexion  with  a  blood  crasis, 
which  would  favour  a  non-iiiflammatory  fibrinous  deposit. 
,     *  M6raoires  de  la  SociC-tC  d'Observation,  vol.  i.  p.  3t7. 

t  see  Dr.  Taylor's  paper  on  the  Causes  of  Pericarditis,  in  Medico-cbir. 
Trans,  vol.  xxvui.  p.  46S. 
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PERICARDITIS. 

The  first  effect  of  inflammation  in  the  pericardium  is  to 
produce  a  reddening  and  pulpy  thickening  of  the  membrane, 
by  the  congestion  of  the  blood-vessels  and  interstitial  effusion 
of  serosity.  A  beautiful  reticulation  of  minute  vessels  is  visi- 
ble to  the  naked  eye,  and  still  better  under  a  low  power  of  the 
microscope  ;  both  on  the  internal  and  external  surface  of  the 
pericardium  exudation  on  the  free  surfaces  then  follows,  which, 


A  heart  covered  with  plastic  exudation,  investing  botli  the  parietal  and 
visceral  layer  of  the  pericardium,  which  has  been  cut  open  and  reverted.  An 
incision  has  heen  made  throus;h  the  false  membrane  over  the  left  ventricle,  to 
turn  it  back  and  show  the  siibjacent  muscular  tissue.  The  lymph  fringes 
the  right  auricle  and  coats  the  root  of  the  aorta. 

according  to  the  constitution  of  the  individual,  is  of  a  more 
or  less  plastic  character.  In  the  most  active  forms,  the 
effused  matter  is  a  semi-fluid,  organizable  material  of  a  yel- 
lowish hue,  forming  a  reticulated  or  villous  appearance,  which 
must  be  attributed  to  the  movements  of  the  heart.  Laennec 
has  very  correctly  compared  the  appearance  thus  presented,  to 
that  we  see  on  quickly  separating  two  slabs  of  marble,  be- 
tween which  a  layer  of  butter  was  interposed.  This  plastic 
material  gradually  becomes  organized,  and  we  find  minute 
red  vessels  projecting  into  it ;  and  as  this  process  proceeds  the 
two  surfaces  become  intimately  adherent  to  one  another  ;  the 
lymph  loses  its  fluid  constituents ;   it  is   converted  into  firm 
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bands,  connecting  more  or  less  loosely  the  visceral  and  parietal 
pericardium,  which,  according  to  theii-  density  and  tenacity, 
iiidicate  the  period  of  theu-  formation.  If  adhesion  does  not 
result,  absorption  may  remove  these  appearances,  and  nothing 
but  a  general  opacity  or  thickening  of  the  pericardium  re- 
mains ;  or  again,  the  active  condition  may  be  arrested  after  the 
formation  of  Adlli,  and  without  the  supervention  of  adhesion 
they  may  continue  in  a  passive  state,  and  present  the  appear- 
ance termed  the  hairy  heart,  the  cor  villosum.  It  is  customary 
to  quote  as  an  instance  of  this  a  classical  name  ;  the  great 
enemy  of  Sparta,  Aristomenes,  was  captui-ed  and  killed  on  his 
third  entry  into  Lacedaemon,  and  his  heart  is  stated  by  Pau- 
sanias  to  have  been  found  covered  with  hair.  In  a  less  sthenic 
constitution  the  effusion  resulting  from  pericarditis  will  be  of 
a  more  serous  character ;  and  we  then  find  the  pericardium 
more  or  less  distended  with  a  straw-coloured  fluid,  in  which 
flakes  of  lymph  are  discovered,  while  traces  of  lymphatic  ex- 
udation are  seen  attached  to  the  membrane  with  thin  free  ends 
waving  in  the  fluid.  We  have  seen  the  pericardium  mount  up 
from  this  cause  to  the  second  rib,  and  the  quantity  of  serum 
varies  fi-om  half  an  ounce  to  two  quarts.  In  this  case,  as  in 
the  former,  absorption  may  take  place,  lea^oug  but  compara- 
tively slight  traces  of  the  pre-vious  disease,  and  the  pericar- 
dium itself  appears  to  adjust  itself  to  the  reduced  quantity  of 
its  contents. 

A  third  form  of  exudation  met  with  is  of  a  purulent  charac- 
ter, which  is  of  a  more  atypic  nature  than  the  last.  It  is  the 
least  frequent,  and  is  always  associated  with  a  large  amount 
of  serous  effusion.  It  is  chieflj'  met  with  in  protracted  cases, 
though  Dr.  Hope  avers  that  even  in  the  fii'st  stage  a  degree  of 
milky  opacity  is  observable  in  the  serum,  which  may  be  attri- 
buted to  an  admixture  of  real  pus.  Hoj^e  is  of  opinion  that 
even  pus  may,  if  not  exceedingly  copious,  be  sometimes  par- 
tially absorbed,  lea^ving  only  its  solid  parts  to  undergo  ulte- 
rior changes. 

The  serous  effusion  just  spoken  of  must  not  be  confounded 
Avith  the  dropsical  accumulation  of  fluid,  to  which  we  should 
restrict  the  term  hydi'opericardium,  and  which  is  a  frequent 
accompaniment  of  general  di'opsy.  In  many  cases  of  wasting 
disease  we  find  a  few  ounces  of  serum  in  the  pericardium, 
which  we  must  refer  to  mere  want  of  tone  in  the  vessels,  and 
which  appears  to  be  eliminated  shortly  before  death.  It  is  not 
associated  with  sjonptoms  of  inflammatory  action ;  and  the 
fluid  itself  is  a  clear,  amber-coloured  serum.  In  long- continued 
dropsy  of  the  pericardiiim  the  heart  is  generally  found  con- 
tracted, and  the  muscular  tissue  anemic  and  of  light-broM-n 
hue.     Occasionally  an  atrophic  condition  of  the  sarcolemma 
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results,  which  is  characterized  under  the  microscoije  by  an 
absence  of  the  striation  seen  in  healthy  muscle. 

In  the  exudation  resulting  from  acute  inflammation  we 
occasionally  meet  with  a  small  quantity  of  blood.  Hemor- 
rhage, independently  of  this  cause  of  mechanical  injury,  or  of 
rupture  of  the  muscular  tissue  of  the  heart,  is  not  met  with  in 
this  locality  as  it  is  in  the  sac  of  the  arachnoid.  As  regards 
the  extent  of  the  phlogistic  process  in  the  pericardium,  it  ge- 
nerally involves  the  entire  siu'face  of  the  membrane  in  acute 
cases  ;  the  chronic  form,  except  as  a  sequel  of  the  former,  has 
a  tendency  to  limitation,  and  its  residuary  effects  are  seen  in 
the  form  of  circumscribed  white  patches,  either  on  the  visceral 
or  parietal  portion,  or  of  partial  adhesions  or  isolated  bands  of 
false  membrane. 

Pericarditis  is  not  often  an  idiopathic  disease.  Dr.  Latham, 
who  was  the  first  to  notice  its  frequent  complication  with  the 
rheumatic  diathesis,  has  rarely  met  with  it  except  in  this  con- 
nexion. Andral  gives  six  cases  of  pericarditis  not  connected 
with  rheumatism,  of  which  three  were  uncomplicated  with  any- 
other  morbid  affection  ;  while  Corvisart  only  met  with  five  in- 
dependent of  rheimiatism,  which  were  all,  excepting  one,  com- 
plicated with  disease  of  other  parts.  The  rheumatic  compli- 
cation is  one  found  at  all  periods  of  life.  Messrs.  Rilliet  and 
Barthez  and  Dr.  West  look  upon  it  as  essential  in  young  chil- 
di-en  ;  and  all  writers  on  the  subject  concur  with  regard  to  its 
frequency  in  adults,  though  the  statistical  results  arrived  at 
are  not  perfectly  uniform.  A  further  powerful  predisposing 
cause  is  to  be  found  m  renal  disease,  and  more  especially  in 
that  form  known  as  Bright's  disease  of  the  kidney.  Dr.  Tay- 
lor gives  the  following  results  of  the  analysis  of  the  causes  of 
thirty-eight  cases  of  acute  pericarditis  : — 

There  was  rheumatism  in 20  cases. 

Bright's  disease  in 10  ,, 

Bright's  disease  doubtful,  or  other  form 

of  renal  disease  in -5  ,, 

Cyanosis 1  ,, 

Extension  of  inflammation  from  adjoining 

tissues  in 1  >, 

38 

It  follows  that  in  examining  the  dead  subject,  we  should,  in 
all  cases  of  pericardial  disease,  be  particularly  careful  not  to 
omit  looking  to  the  condition  of  the  kidneys,  even  if  the  symp- 
toms dui'ing  life  were  not  such  as  to  draw  the  physician's  at- 
tention to  these  organs.  Considering  the  degenerative  charac- 
ter of  Bright's  disease,  and  its  chronic  course,  we  are  justified 
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in  regarding  it  as  a  powerfully  predisposing  cause  to  inflam- 
mation of  serous  membranes,  and  particularly  of  the  pericar- 
dium. The  fact  of  the  relation  of  the  two  diseases  being  estab- 
lished will  also  assist  us  during  life  in  discovering  one  by 
the  indications  of  the  other,  as  has  already  been  the  case  in 
regard  to  rheumatic  pericarditis  ;  for  the  subjective  symptoms 
of  the  latter  are  occasiojially  so  slight,  that  but  for  our  know- 
ledge of  the  predisposing  influence  of  rheumatism,  we  might 
not  be  induced  to  look  for  the  evidence  of  heart  disease.  This 
remark  applies  with  almost  greater  force  to  affections  of  the 
endocardium,  which,  as  we  shall  have  occasion  to  see,  ofi'ers  a 
yet  greater  proclivity  to  the  morbid  influence  of  the  rheumatic 
diathesis  than  the  external  investment  of  the  heart. 

The  false  membranes  remaining  after  an  attack  of  pericardial 
inflammation,  may,  unless  absorbed,  become  the  seat  of  simi- 
lar changes,  as  we  find  them  undergoing  in  other  structures 
throughout  the  body.  They  present  a  metamorphosis  into 
fibrous,  cartilaginoid,  and  osseous  tissue.  The  deposit  of  the 
latter  occurs  in  smaller  or  larger  patches ;  they  may  be 
numerous  and  distinct  from  one  another,  or  they  may  unite 
to  form,  as  in  a  preparation  contained  in  Guy's  Hospital 
(No.  1,448),  a  complete  ring  encircling  the  base  of  the  heart. 

TUBERCLE. 

The  relation  of  pericardial  inflammation  to  definite  dyscrasiiE 
is  evinced  negatively,  by  the  absence  of  any  proclivity  of  the 
membrane  to  be  aff'ected  in  tubercular  disease.  On  theoretical 
grounds  we  might  have  been  inclined  to  assume  that  the  vicinity 
of  the  diseased  lungs  in  phthisis,  as  well  as  the  more  immediate 
relation  which  would  seem  to  exist  between  the  blood  circulat- 
ing in  the  pulmonary  and  cardiac  vessels,  would  have  been  a 
frequent  source  of  disease  in  the  latter,  and  the  parts  supplied 
by  them.  But  while  the  menmges  of  the  brain  and  the  peri- 
toneum are  constantly  found  to  be  the  seat  of  tubercular  depo- 
sit, the  pericardium  is  remarkably  free  from  it.  Louis*  has 
only  found  evidence  of  pericarditis  three  times  in  phthisis  ; 
and  he  details  one  case  in  which  some  semi-transparent  grey 
granulations  were  found  under  the  serous  lamina  of  the  peri- 
cardium, to  which  he  attributes  the  pericarditis  under  which 
the  patient  wts  labouring.  Dr.  Hope  states  that  tubercles  are 
sometimes  developed  ui  the  false  membranes  of  pericarditis  ; 
but  neither  does  he  himself  give  any  positive  evidence  to  that 
efiect,  nor  have  we  succeeded  in  finding  proofs  of  it  elsewhere. 
It  does,  however,  appear  that  the  false  membrane  may  itself 
become  subject  to  simple  inflammation,  which,  from  its  known 
^•ascularity,  is  in  accordance  with  the  general  theory  of  in- 
flaran-iation. 

*  ilC-rnoire  sur  la  Tericardite,  &c.,  1S26. 
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CARCINOMA. 

Carcinoma  affects  the  pericardium  more  frequently  than 
tuberculous  disease  ;  it  occurs  only  in  connexion  with  a  gene- 
ral cancerous  cachexia,  and  a  formation  of  similar  growths  in 
other  organs  ;  the  only  variety  met  with  is  medullary  carci- 
noma. According  to  Rokitansky,  this  secondary  mass  spreads 
itself  in  the  form  of  an  infiltration  of  the  fibrous  layer  of  the 
pericardium  over  a  large  portion  of  its  sui-face,  and  presses 
upon  and  into  the  tissue  itself,  where  it  becomes  developed 
into  roundish  or  flattened  or  teat-like  nodules. 

FATTY  DEPOSIT. 

It  is  not  uncommon  to  meet  with  an  excessive  deposit  of  fat 
upon  and  within  the  pericardium ;  it  occiu's  in  conjunction 
with  general  obesity,  as  well  as  in  cases  where  there  is  little 
subcutaneous  fat;  nor  is  it  necessarily  associated  with  true 
fatty  degeneration  of  the  muscular  tissue  of  the  heart,  though 
we  may  at  the  same  time  find  fat  insinuating  itself  into  the 
heart  so  as  to  separate  the  muscular  fasciculi  from  one  another. 
It  will  be  observed  that  accumulation  upon  the  heart  is  largest 
in  the  horizontal  sulcus,  and  that  its  distribution  appears  to 
bear  a  relation  to  the  arrangement  of  the  blood-vessels. 

PNEUMO-PERICARDIUM. 

A  condition  of  the  heart  rarely  found  until  after  death,  and 
termed  by  Laennec  pneumo-pericardium,  consists  in  an  effu- 
sion of  air  into  the  sac.  Laennec  states  that  he  was  able  to 
diagnose  its  presence  during  life  from  the  unusually  clear 
sound  yielded  by  percussion  in  the  region  of  the  heart,  and  by 
a  sound  of  fluctuation  accompanying  the  movements  of  the 
heart  and  of  respiration.  In  the  majority  of  cases  it  is  due  to 
post-mortem  decomposition  of  the  pericardial  fluid.  The  vital 
generation  of  gas  in  the  sac  must  be  an  occurrence  of  extreme 
rarity,  since  Rokitansky  does  not  appear  to  have  met  with  an 
instance.  M.  Ericheteau  is  quoted  by  M.  Bouillaud*  as  hav- 
ing met  with  a  case  of  hydropneumo-pericardium,  in  w^hich  a 
murmur  resembling  the  noise  of  a  water-wheel  was  heard 
dui-ing  life,  evidently  connected  with  the  alternate  movements 
of  the  heart.  The  pericardium  was  found  to  contain  a  fetid 
effusion,  and  on  incision  the  contained  gas  escaped  with  a 
lisping  noise.  During  the  present  year  (1852)  a  case  of  per- 
foration of  the  oesophagus,  which  had  formed  adhesions  to  the 
pericardium,  occurred  in  St.  Mary's  Hospital.  The  patient 
was  a  young  woman  under  the  care  of  Dr.  Chambers,  in  whom 
the  admission  of  air  into  the  pericardiiim  occurred  shortly 
before  death  through  the  perforation  ;  the  pericardium  was 
*  Traite  Cliuique,  &c.,  vol.  u.  p.  472. 
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found  much  distended  from  this  cause,  when  the  post-mortem 
examination  was  made  ;  and  it  was  owing  to  this  circumstance 
that  the  fibrinous  layer,  which  had  been  deposited  between  the 
surfaces  of  the  pericardium,  had  not  given  rise  to  any  friction 
sound  during  life.* 

FIBRINOUS  CONCRETIONS  IN  THE  PERICARDIUM. 

To  complete  the  subject  of  the  morbid  contents  of  the  peri- 
cardium, we  have  yet  to  advert  to  the  presence  of  free  bodies, 
which  Rokitansky  has  met  with  in  a  case  of  pericarditis.  He 
describes  them  as  fibrinous,  soft,  yellow  concretions  of  the 
size  of  beans  or  almonds,  and  similar  to  the  latter  in  shape  ; 
which,  he  adds,  would  no  doubt  have  eventually  been  con- 
verted into  elastic,  tough  bodies  of  fibroid  tissue.  None  of 
the  authors  whom  we  have  been  able  to  consult,  record  any 
similar  case  ;  we  may  therefore  assume  that  the  actual  occur- 
rence of  free  bodies  is  a  circumstance  of  extreme  rarity,  and 
the  above  seems  rather  to  be  due  to  an  accidental  agglomera- 
tion of  fibrmous  flakes  than  to  any  other  new  production  of 
tissue. 

*  The  case  is  detailed  in  the  Report  of  tlie  Patbol.  Soc.  for  1852-S. 


CHAPTER  XVIII. 

THE  MORBID  ANATOMY  OF  THE  HEART. 

The  close  relation  existing  in  disease  between  certain  affec- 
tions of  the  pericardium  and  endocardium  would  be  a  suffi- 
cient excuse  for  taking  the  affections  of  the  latter  into  con- 
sideration at  once.  But  it  appears  more  convenient  to  follow 
the  anatomical  sequence,  both  because  there  is  an  undoubted 
relation  between  many  morbid  states  of  the  serous  enyelope 
and  the  muscular  substance,  and  because  the  pathology  of  the 
endocardium  is  a  natural  transition  to  the  morbid  anatomy  of 
the  cardiac  valves  and  the  blood-vessels.  Much  has  been 
done  of  late  to  promote  our  knowledge  of  cardiac  disease,  and 
the  main  result  has  been  to  withdraw  many  so-called  func- 
tional diseases  of  the  organ  from  this  category,  and  to  classify 
them  with  the  known  lesions  met  with  in  other  tissues  of  the 
body  which  are  more  accessible  to  examination  in  life.  It  is 
more  particularly  in  the  sphere  of  degenerative  changes,  and 
their  effects,  that  the  advance  has  taken  place ;  much  yet 
remains  to  be  done  in  the  demonstration  of  the  simple  and 
primary  forms  of  disease. 

Congestion  of  the  heart  may  be  assumed  to  exist  in  the 
early  stages  of  several  affections  with  which  we  become  ac- 
quainted, Avhen  they  interfere  with  the  vital  functions.  We 
frequently  find  the  heart  of  a  dark  colouj,  and  the  veins  over- 
charged with  blood,  as  secondary  effects  of  disturbance  in  the 
circulation  ;  in  the  same  way,  we  see  an  ana?mic  condition  of 
the  organ  manifested  by  pallor,  and  a  flabby  condition  of  the 
muscular  tissue,  in  the  train  of  long  standing  and  debilitating 
disease. 


Genuine  carditis,  ulceration,  and  abscess  of  the  heart,  are 
conditions  of  which  but  few  cases  are  recorded.  Of  the  former 
Dr.  Latham*  details  a  remarkable  instance.  It  occurred  in  a 
boy,  aged  twelve  years,  who  presented  all  the  symptoms  of 
acute  cerebral  disease,  without  any  indications  of  the  disor- 
ganization found  after  death.  No  vestige  of  morbid  action 
*  Lectures  on  Clinical  Medicine,  &c.,  1815,  Lect.  xxv. 
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was  discovered  in  the  brain,  but  the  heart  was  the  seat  of  the 
most  intense  inflammation,  pervading  both  the  heart  and  mus- 
cidar  structvu-e.  There  was  the  ordinary  evidence  of  recent 
pericarditis,  and  when  the  heart  was  itself  divided,  the  mus- 
cular fibres  Avere  dark- coloured,  almost  to  blackness,  loaded 
with  blood,  soft,  and  loose  of  texture,  easily  separated,  and 
ea,sily  torn  by  the  fingers,  and  at  the  cut  edges  of  both  ven- 
tricles small  quantities  of  dark-coloured  pus  were  seen  among 
the  muscular  fibres.  The  internal  linmg  was  of  a  deep  red 
colour,  without  any  effusion  of  lymph.  A  case  which  resem- 
bles the  one  just  detailed,  and  which  occurred  in  the  practice 
of  Mr.  Salter,  of  Poole,  is  detailed  in  the  twenty-second 
volume  of  the  Medico- Chirurgical  Transactions.  It  affected  a 
man  aged  fifty,  who  died  after  a  short  ilbiess,  in  which  the 
main  symptoms  were  oppression  and  distress  at  breathing,  in- 
ability to  lie  down,  and  a  dull,  heavy  pain  at  the  sternum. 
The  pulse  at  the  same  time  was  eighty,  and  regular,  and  the 
action  of  the  heart  seemed  natural.  There  was  no  serous  or 
other  effusion  into  the  pericardium,  nor  any  signs  of  disease 
in  the  valves  or  endocardium.  The  heart  itself  was  somewhat 
larger  than  natural,  and  its  substance  of  moderate  fii-mness. 
The  great  deviation  from  the  normal  condition  of  the  heart 
was  to  be  found  in  the  muscular  condition  of  the  left  ven- 
tricle. Excepting  a  few  lines  in  thickness  on  either  surface, 
the  left  ventricle  had  entirely  lost  its  muscular  colour  ;  it  was 
of  lightish  yellow  hue,  but  still  preserving  the  fibrous  cha- 
racter of  muscle,  from  all  the  cut  surfaces  purulent  matter 
could  be  scraped ;  in  some  parts  absorption  had  taken  place, 
leaving  small  cavities  in  the  muscular  substance,  varying  from 
the  size  of  a  pin's  head  to  that  of  a  small  pea  ;  these  were  all 
filled  with  pus.  A  third  case  of  the  same  kind  is  related  by 
Mr.  Stanley  in  the  seventh  volume  of  the  Medico-Chirurgical 
Transactions,  p.  323,  which  occui-red  in  a  boy  aged  twelve. 
In  purulent  infection,  when  deposits  of  pus  are  found  in  the 
parenchyma  of  every  organ  of  the  body,  the  heart  rarely  pre- 
sents similar  appearances.  It  is  a  common  thing  to  find  the 
muscular  tissue  in  severe  pericarditis  of  an  abnormally  dark 
colour,  and  it  seems  probable  that,  in  the  cases  alluded  to, 
the  primary  disease  lay  in  this  membrane.  In  those  rare 
cases  in  which  an  ulcer  is  fomid  in  the  substance  of  the  heart, 
and  an  abscess  occurs  in  the  muscular  tissue,  we  may  fairly 
assume  local  inflammation  to  have  preceded,  and  in  the  cases 
which  are  presented  by  the  records  of  pathological  anatomy 
the  appearances  are  generally  mentioned  as  indicating  such  a 
process.  In  a  case  of  general  hj^pertrophy  of  the  heart,  ac- 
companied by  enormous  dilatation  of  the  mitral  orifice,  and 
diseased  aortic  valves,  which  was  exhibited  at  the  Pathological 
Society  in  1847,  by  Dr,  J,  R.  Bennett,  an  opening  of  the  size 
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of  a  quill  was  found  in  the  ventricular  septum  ;  this  was  suj- 
rounded  by  ulceration,  warty  roughness,  and  thickening,  and 
there  were  distinct  traces  of  inflammation  round  the  opening. 
Haemorrhage  into  the  substance  of  the  heart  is  occasionally 
met  with  in  small  spots,  in  connexion  with  pericarditis  ;  but 
in  cases  of  genuine  cardiac  apoplexy,  as  Cruveilhier  terms 
effusion  of  blood  into  the  substance  of  the  heart,  which  must 
be  considered  in  the  same  category  as  spontaneous  ruptm-e  of 
the  organ,  we  almost  invariably  find  fatty  degeneration  at  and 
near  the  point,  which  has  destroyed  the  ujiiform  consistency 
of  the  organ. 

Before  entering  into  the  examination  of  this  morbid  con- 
dition, we  must  mention  one  undoubted  residue  of  inflamma- 
tion, which  presents  the  appearance  of  fibrinous  deposit,  or 
an  interstitial  deposit  of  lymph.     We  meet  with  this  in  rheu- 
matic subjects.     The  heart  presents  a  feeble,  flabby  appear- 
ance, and  spots  of  an  irregular  shape  and  a  pale  yellowish 
hue,  are  found  scattered  through  the  tissue.      The  circum- 
ference  of  these   spots   is   tolerably  defined,   or  the  deposit 
appears  to  follow  the  du-ection  of  the  fibres.     It  may  itself  be 
associated  with  fatty  degeneration,  but  the  microscope  suffi- 
ciently serves  to  distinguish  it  from  this    condition.      It  is 
found  to  consist  of  granular  matter,  within  which  nuclei  and 
fibroid  cells  are  imbedded,  and  oil-globules.     This  is  entu-ely 
external  to  the  muscular  fibre,  which  commonly  exhibit  an 
atrophic  condition  in  the  immediate  vicmity  of  the  deposit. 
Dr.  Hope*  recognizes  three  varieties  of  softening  occurring  in 
the  heart  as  a  result  of  inflammatory  action  : — a  red,  whitish, 
and  yellow  form.     The  red,  he  says,  corresponds  to  the  flrst 
stage  of  carditis,  and  is  analogous  to  the  inflammatory  en- 
gorgement constituting  the  first  degree  of  i^eripneumony  ;  the 
whitish  corresponds  •with,  a  more  advanced  stage,  analogous  to 
the  second  and  third  degrees  of  peripneumony,  when  a  pale 
tint  is  produced  by  the  absorption  of  the  red  particles  of  the 
blood,  and  by  the  presence  of  lymph  and  pus  in  variable  pro- 
portions.    The  yellow  variety  he  considers  rather  the  result 
of    chronic   inflammation.      These   views   are   supported   by 
Laennec,  Bouillaud,  Corvisart,  and  other  continental  authors  ; 
who  at  the  same  time  admit  the  distinct  character  of  a  fatty 
degeneration.     The  microscope  has  of  late  contributed  much 
to  unsettling  these  doctrines,  inasmuch  as  the  naked-eye-view 
has  been  almost  superseded,  and,  in  some  instances,  we  fear 
to  the  detriment  of  true  science.     For  valuable  as  it  is  in  ana- 
lysis, if  used  exclusively  it  prevents  that  general  coup  d'oeil 
which  embraces   more   than   one  morbid  phenomenon,   and 
which  is  necessary  to  the  due  appreciation  of  disease  in  its 
totality.     We  are  induced  to  make  this  warning  remark,  be- 
*  A  Treatise  on  Diseases  of  the  Heart,  &c.,  Sid  ed.  p.  3o3. 
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cause,  in  analyzing  the  records  of  the  post-mortem  appear- 
ances of  heart-disease  during  the  last  six  years,  we  find  that 
almost  invariably  a  fatty  degeneration  of  the  organ,  or  of  indi- 
vidual parts,  has  been  discovered ;  and  this  condition  is  one 
which  is  by  no  means  limited  to  a  certain  well-defined  disease, 
but  is  found  to  prevail  so  extensively,  that  we  cannot  but 
look  upon  the  molecular  disintegration  implied  by  it  as  a  mere 
symptom  of  various  elementary  morbid  states.  It  is  unde- 
niable that  the  appearance  of  minute  vessels,  e.g.  of  the 
brain  in  a  state  of  fatty  degeneration,  as  found  in  the  vicinity 
of  apoplectic  clots,  or  in  connexion  with  atheroma  of  the 
larger  arteries,  closely  resembles  the  appearance  presented  by 
vessels  of  the  pia  mater  surrounded  by  or  containing  so- 
called  exudation-matter  in  meningitis.  In  both  instances 
microscopic  globules,  of  a  highly  refracting  character,  are  the 
characteristic  sjinbol.  The  fibre  of  the  heart,  when  affected 
in  this  mamier,  presents  a  similar  appearance. 

FATTT    DEGENERATION. 

The  degeneration  may  be  traced  through  various  stages. 
It  commences  as  an  atrophic  condition,  in  which  the  fibre 
loses  its  sharp  edges,  and  the  strife,  so  well  seen  in  the 
healthy  heart,  disappear.  One  or  more  oil-globules  succes- 
sivel)'  appear,  until  the  whole  fibre  is  occupied  by  them ;  its 
outline  is  broken,  and  in  the  highest  development  the  fibres 
appear  almost  fused  together  into  a  confused  more  or  less 
opaque  mass,  in  which  nothing  of  the  original  tissue  can  be 
traced.  This  molecular  deposit  of  oil  in  the  fibre  is  often 
accompanied  by  a  generally  adipose  condition  of  the  organ, 
and  a  layer  of  fat  on  the  surface  ;  but  not  necessarily  so, 
and  we  must  be  careful  not  to  infer  that  the  heart  is  in  a 
state  of  fatty  degeneration  because  it  is  surrounded  by 
adipose  tissue.  The  fat  may  insinuate  itself  between  the 
muscular  fasciculi  and  fibres,  and  yet  no  change  in  the  latter 
take  place.  The  large  circular  fat  cell,  with  its  sharp 
boundary  of  j^^  of  an  inch  in  diameter,  when  seen  under 
the  microscope,  occupies  the  former  position,  and  cannot  be 
mistaken  for  the  minxite  oil-globule,  which  varies  from  a 
microscopic  pomt  to  ^„o„th  of  an  inch,  and  is  confined  to  the 
interior  of  the  sarcolemma. 

The  heart  affected  with  fatty  degeneration  has  lost  the  firm 
muscular  appearance  which  characterizes  it  in  health,  and 
presents  a  pale,  yellowish,  buff  colour,  either  throughout  or 
lunited  to  indi\idual  parts.  When  cut  into,  a  greasy  stain  is 
often  left  on  the  knife,  though  the  absence  of  this  circumstance 
must  not  be  looked  upon  as  an  indication  that  the  heart  is  not 
degenerated.  The  left  ventricle  and  the  columna?  carnese  are 
most  liable  to  be  thus  diseased,  next  in  order  the  right  ven- 
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tricle  and  right  auricle,  while  the  left  auricle  is  least  frequently 
involved.  Dr.  Quain*,  to  whom  we  are  indebted  for  a  clear 
resume  of  the  whole  subject  of  fatty  degeneration  of  the  heart, 
has  found  that  in  twenty-two  cases  in  which  the  seat  of  the 
disease  was  expressed,  the  two  ventricles  were  affected  in 
ten,  the  left  alone  in  eight,  and  the  right  alone  in  four. 
Rokitansky  describes  three  forms  of  fatty  degeneration  of  the 
heart ;  the  first  two  are  varieties  of  fat-deposit  upon  and  Avithin 


Specimens  of  fatty  degeneration  of  the  heart. 

A.  Heart  fibres  taken  from  the  columnse  carnere  of  the  mitral  valves  of  a 
young  woman  set.  30 ;  the  fatty  deseneration  was  scarcely  observable  in  the 
ventricle,  where  the  fibres  still  retained  their  striae. 

B.  An  extreme  case  of  fatty  defeneration,  showing  an  entire  conversion  of 
the  muscular  fibre  into  oil  molecules,  still  retaininii  a  linear  arrangement.  It 
is  taken  from  the  right  ventricle  of  an  old  gentleman,  who  had  Bright's 
disease  of  the  kidney  and  pulmonary  phthisis,  and  was  affected  with  fits 
dm-ing  the  last  two  years  of  his  life. 

the  heart,  external  to  the  muscular  fibre  to  which  we  have 
alluded  above  ;  and  to  which,  mth  Dr.  Quain,  we  woiild 
apply  the  term  fatty  growth,  while  the  term  fatty  degenera- 
tion should  be  confined  to  that  change  in  the  muscular  fibre 
which  we  have  just  described,  and  which  constitutes  Roki- 
tansky's  third  form.  The  deposit  and  the  degeneration  may 
coincide,  but  there  is  no  definite  relation  between  the  occur- 
rence of  the  two. 

The  frequency  with  Avhich  fatty  degeneration  of  the  heart 
occurs  among  the  patients  that  present  themselves  in  a  Lon- 
*  Medico-chir.  Trans.,  vol.  xxxiii.,  p.  121. 
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don  hospital,  may  be  inferred  from  the  circumstance  that 
Dr.  Ogle  has  met  -with  it  in  100  out  of  143  post-mortems,  m 
which  he  noted  the  microscopic  appearances  of  the  organ  ;  a 
circujnstance  sufficient  to  rivet  the  attention  of  nosologists 
upon  the  heart,  in  order  to  determine  ■with  more  accuracy  than 
■we  at  present  can  brmg  to  bear,  the  incipient  morbid  condi- 
tions to  -which  this  state  is  due.  It  is  essentially  a  disease  of 
middle  and  advanced  life ;  and  is,  we  may  say,  invariably  as- 
sociated ^vith  a  fatty  condition  of  other  organs,  more  especially 
of  the  liver,  the  spleen,  and  the  arterial  system ;  in  this  is 
borne  out  the  observation  of  Dr.  Latham,  that  exceptiug  those 
cases  in  which  the  damage  done  to  the  heart  could  be  clearly 
traced  to  some  distract  attack  of  accidental  disease,  his  records 
of  dissections  do  not  supply  him  ■with  a  single  iastance  of  a 
person  reputed  to  die  of  disorganized  heart  and  its  conse- 
quences, in  ■v\-honi  after  death  other  parts  were  not  also  foiuid 
disorganized.  And,  he  continues,  the  kind  of  disease  in  other 
parts  has  been  such  as  could  in  no^\"ise  have  been  derived 
from  the  heart,  but  must  have  gro-wn  out  of  special  morbid 
processes  ■within  themselves,  ■whether  prior  or  subsequent  to, 
or  simultaneous  ■with,  the  disease  of  the  heart. 

Dr.  Quain  concludes  from  the  circumstance,  that  ■when 
muscular  tissue  is  exposed  to  certain  influences,  such  as  a 
stream  of  ruiming  water  or  the  action  of  dilute  nitric  acid,  it 
assumes  appearances  identical  ■with  those  of  fatty  degenera- 
tion, that  the  processes  occiirring  in  the  dead  meat  and  the 
li^ving  heart  are  identical.  "We  are  ■svilling  to  admit  the  ana- 
logy, but  we  are  of  opinion  that  the  luiiform  evidence  of  a 
degenerative  tendency  throughout  the  system,  accompanying 
the  fatty  heart,  is  a  strong  proof  of  the  ultimate  cause  residing 
in  the  organs  and  fimction  of  nutrition.  The  circumstance  of 
the  coronary  arteries  being  almost  invariably  atheromatous,  or 
in  a  state  of  ossification,  is  rather  corroborative  of  the  view, 
for  we  are  not  justified  in  assuming  a  primary  and  idiopathic 
affection  of  these  vessels.  Whatever  may  be  the  theory  of 
the  disorganization,  its  existence  and  frequency  is  sufficiently 
established,  as  well  as  the  fact  of  its  being  the  cause  of  further 
chan<Tes  in  the  muscular  tissue  of  the  heart,  which  are  a  com- 
mon source  of  suffering  and  death.  SjTicope  and  angina  pec- 
toris during  life,  are  among  the  effects  of  fatty  degeneration  of 
the  heart  and  diseased  coronary  arteries  ;  apoplectic  effusion 
into  the  substance  of  the  organ,  rupture,  dilatation,  and  aneu- 
rysm of  the  heai-t,  are  found  in  constant  connexion  ■with  this 
affection. 

APOPLEXY  AND  RUPTURE  OF  THE  HEART. 

Without  a  knowledge  of  this  change,  which  has  taken 
place   in  the  tissue,  and  precedes   the  occurrence  of  these 
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accidents,  it  is  impossible  to  offer  any  rationale  for  them  ; 
but  now  that  we  are  acquainted  ■with  the  fact,  that  the 
muscular  fibre  is  degenerated  at  certain  parts  of,  or  through- 
out the  organ,  it  is  easy  to  understand  that,  under  given 
circumstances,  requiring  an  unusual  effort  in  the  heart, 
the  weakest  point  will  yield,  and  give  rise  to  efFosion  of 
blood.  It  is  difficult  to  offer  an  explanation  for  those  cases 
in  which  the  rupture  appears  to  have  occurred  during  per- 
fect rest ;  but  it  is  not  unreasonable  to  suppose,  that  when 
patients  liare  died  from  this  cause,  while  reposing  in  their 
beds,  a  sudden  movement  of  the  body  may  have  been  the 
immediate  cause  of  the  accident,  much  in  the  same  wav  as 
we  see  in  syphilitic  and  other  cachectic  states,  the  bones  be- 
come so  friable  as  to  be  fractured  from  the  same  trifiing  cause. 
There  is  no  essential  difference  between  those  cases  in  whicli 
the  haemorrhage  seems  confined  to  the  muscular  tissue,  and 
those  in  which,  owing  to  a  laceration  of  the  pericardium  and 
endocardium,  a  passage  is  established  by  which  the  blood 
flows  into  the  serous  sac.  In  the  latter  case,  we  find  the 
pericardium,  on  opening  the  body,  distended  with  fluid  blood, 
or,  if  the  individual  has  survived  some  time  after  the  accident, 
the  blood  is  partly  coagulated.  The  rent  varies  from  an  inch 
.  in  length  to  a  minute  orifice ;  it  frequently  runs  into  the 
septum,  and  occasionally  we  find  an  accompanying  rupture 
of  the  colunmjs  camese.  The  left  ventricle  is  by  far  the  most 
frequent  seat  of  these  disruptions ;  we  find  that  six  of  the 
seven  cases  of  spontaneous  rupture  of  the  heart,  detailed  in 
the  Reports  of  the  Pathological  Society  of  London,  occurred 
in  the  left  ventricle,  and  only  one  in  the  ri^at.  An  analvsis 
of  these  cases  also  shows  that  the  prevailing  impression  that 
the  anterior  surface  is  more  liable  than  the  posterior  to  be- 
come lacerated,  is  erroneous  ;  five  having  occurred  on  the 
posterior,  and  two  on  the  anterior  walls  of  the  heart.  In  all 
there  was  fatty  degeneration,  most  marked  at  the  seat  of  in- 
jury ;  the  coronary  arteries  were  found  in  an  atheromatous  or 
ossified  condition,  in  the  five  cases  in  which  they  were  ex- 
amined ;  the  average  age  of  the  sufferers  was  C)9^  years.  A 
rather  different  result  is  obtained  by  an  analysis  of  cases  of 
ruptiire  of  the  heart,  folio ^ving  mechanical  injury,  without 
penetrating  wounds  ;  here,  there  is  no  suspicion  of  fattv  de- 
generation, and  a  different  explanation  must  be  sought  for,  to 
accotmt  for  the  seat  of  the  rupture,  which  appears  to  varv  as 
much  as  the  injury  itself.  We  find,  that  of  five  cases  of  rbU 
description,  in  all  of  which  there  was  no  penetration  of  the 
heart's  substance  from  without,  one  occurred  on  the  posterior 
surface  of  the  left  ventricle,  one  on  the  posterior  surface  of  the 
left  auricle,  two  on  the  anterior  surface  of  the  left  auricle,  and 
one  on  the  anterior  surface  of  the  right  ventricle.     Here,  the 


306         APOPLEXY  AND  KUPTURE  OV   THE  HEART. 

left  auricle  was  three  times  affected,  and  each  of  the  ventricles 
once.  From  what  has  preceded  it  may  be  gathered,  that  \ye 
do  not  take  Dr.  Hope's  view,  that  ulceration  is  the  main 
cause  of  rupture  of  the  heart ;  a  solution  of  continuity  of  the 
lining  membrane  of  the  heart  from  this  cause,  is,  as  we  shall 
have  occasion  to  mention,  Avhen  considering  endocardial  disease, 
an  occurrence  of  extreme  rarity,  and  it  does  not  appear  to  bear 
any  direct  ratio  to  rupture,  though  it  may  give  rise  to  gradual 
perforation. 

Kupture  of  the  heart  is  generally  immediately  fatal;  in- 
stances are,  however,  recorded,  in  which  the  patient  recovered 
from  the  first  shock  and  surNived  for  several  hours  ;  in  these 
cases,  nature  is  found  to  have  made  an  effort  at  repair,  in  the 
shape  of  a  film  of  honph,  exuded  between  the  torn  surfaces. 

Gangrene  of  the  heart  is  a  subject  alluded  to  by  patholo- 
gists, but  it  does  not  appear  that  any  authentic  cases  of  its 
occurrence  are  recorded.  Dr.  Copland  looks  upon  it  as  mani- 
festly a  post-mortem  alteration,  accelerated  by  a  depraved 
habit  of  body.  We  may,  therefore,  at  once  pass  to  the  con- 
sideration of  two  conditions  which  are  very  frequent,  and 
Avhich  are  nearly  allied  to  one  another,  hypertrophy  and  dila- 
tation of  the  heart. 


CHAPTER  XIX. 

HYPERTROPHY  OF  THE  HEART. 

In  determining  the  existence  of  hypertrophy  of  the  heart, 
we  must  attend  to  two  preliminary  points  ;  first,  we  must  as- 
certain whether  there  is  an  absolute  increase  of  the  total  bulk, 
as  compared  with  hearts  of  healthy  individuals  of  the  same 
age  and  conformation ;  and  secondly,  whether  the  relative 
size  of  the  walls  of  the  different  ca\ities  has  altered.  Next, 
it  will  be  well  to  mquire  into  the  relation  existing  between 
the  walls  of  the  cavity  and  its  capacity,  and  it  is  also  neces- 
sary to  remove  the  contents,  fluid  or  consistent,  that  may  dis- 
tend the  cavities,  before  we  form  our  estimate.  Laennec 
suggested  that  the  doubled  fist  of  the  individual  might  be 
taken  as  a  rough  measure  of  the  size  of  his  heart,  as  he  found, 
that,  in  health,  the  two  corresponded  in  their  dimensions  ; 
there  is  no  objection  to  retaining  this  indication,  to  assist  our 
judgment,  when  more  accurate  determinations  are  not  at 
our  command.  The  weight  of  the  healthy  adult  heart  varies 
from  eight  to  ten  ounces,  while,  in  hypertrophy,  it  is  foimd  to 
rise  to  as  much  as  five  pounds. 

At  the  same  time,  we  must  also  bear  in  mind  the  fact, 
sufficiently  well  determined  by  Bizot,*  that  there  is  a  progres- 
sive increase  in  the  dimensions  of  the  heart,  from  infancy 
upwards,  a  circumstance  that  does  not,  at  first  sight,  appear  to 
tally  with  the  general  law  of  involution,  but  will,  in  many 
instances,  probably,  find  an  explanation  in  so-called  fatty 
degeneration.  The  following  table  shows,  at  a  glance,  the 
results  arrived  at  by  that  inquirer  : — 

*  M^moires  de  la  SocifitC-  a'Observation,  torn.  i.  p.  262. 
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According  to  this  table,  there  is  an  uniform  increase  in  all 
the  dimensions  of  the  heart,  from  infancy  to  old  age,  with  one 
exception,  viz.,  in  females  after  the  age  of  30,  Avhere  there  is  a 
falling  off  in  the  thickness  of  the  organ,  the  other  dimensions 
continuing  to  increase.  The  heart  appears,  subsequently,  to 
recoAcr  itself,  and  again  to  follow  the  general  law,  but  not 
sufficiently  to  attain  a  thickness  proportionate  to  that  in  the 
male  heart  of  the  same  age.  Mr.  Bizot's  measurements  are 
taken  vertically,  from  the  apex  to  the  base,  round  the  base  at 
the  junction  of  the  auricles  and  ventricles,  and  at  the  thickest 
part  of  the  left  ventricle. 

The  part  most  commonly  affected  with  hypertrophy  is  the 
left  ventricle>  and  even  when  other  portions  of  the  heart  have 
acquired  an  increase  of  size,  there  is  still  an  increase  upon  the 
relative  dimensions  of  the  walls  of  the  left  ventricle.  Bouil- 
laud*  gives  the  following  measurements  of  an  adult  normal 
heart,  weighmg  between  eight  and  nine  ounces  : — 

Inches. 

Average  circumference  at  base 8  to  9 

do.       longitudinal  and  transverse  diameters  3^ 

Lines. 
Average  thickness  at  base  of  left  ventricle   .     .     6  to  7 
do.  do.  do.  right     do.        .     .  2^ 

do.  do.  do.  left  auricle      .     .  1^ 

do.  do.  do.  right   do.        .     .  1 

In  health,  the  relative  proportiton  of  the  thickness  of  the  left 
and  right  ventricles  is  as  1  :  3  ;  if  we  bear  these  facts  in 
mind,  they  will  assist  us  in  determining  any  relative  changes, 

»  Trait6  Cliiiiciiie  des  Maladies  du  Cf^ur,  vol.  ii.  p.  509.    Paris,  1835. 
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and  the  weight  of  the  organ  will  establish  the  fact  of  an  ab- 
solute augmentation  of  bulk. 

Hj'pertrophy  occvirs  in  three  forms,  to  which  Bertin  was 
the  first  to  draw  attention,  and  his  classification  has  been 
adopted  by  subsequent  ^^Titers.  In  the  first,  which  is  termed 
simple  hypertrophy,  the  walls  of  the  heart  are  thickened, 
while  the  cayities  retain  their  normal  dimensions  :  the  second, 
excentric  or  aneurismal  hypertrophy,  presents  an  augmenta- 
tion, both  of  the  lumen  of  the  cavities  and  of  the  substance  of 
their  parietes  ;  and  in  the  thu-d,  which  has  received  the  name 
of  concentric  hypertrophy,  the  former  is  reduced,  while  the 
latter  is  alone  increased.  Tlie  last  variety,  probably,  has  no 
existence  as  a  morbid  condition,  but  is,  according  to  the 
showing  of  Cruveilhier  and  Dr.  Budd,  a  post-mortem  effect, 
an  evidence,  simply,  of  the  powerful  tonic  contraction  of  a 
robust  heart.  Tiie  former  writer  observed  that  it  occurred  in 
almost  all  persons  decapitated  by  the  guillotine,  and  the  latter 
has  pointed  out  that  in  all  concentrically  hj'pertrophied  hearts 
the  ventricle  may  be  easih^  dilated  by  means  of  the  fingers, 
and  always  dilates  of  itself,  when  the  rigor  mortis  goes  off. 
The  simple  and  excentric  forms,  then,  are  the  two  which 
alone  constitute  actual  cardiac  disease. 

A  priori,  we  should  expect  to  meet  with  the  former,  very 
frequently,  as  a  mere  effect  of  stimulated  nutrition,  since  the 
heart's  action  is  so  constantly  abnormally  increased,  and  its 
powers  unduly  taxed ;  and  also  because,  according  to  Bizot, 
there  is  an  uniform  increase  of  the  heart  from  birth  to  the 
grave  :  but  such  cases  are  the  exception,  while,  in  the  majority 
of  instances,  some  lesion  may  be  discovered  in  tlie  heart,  or 
the  larger  blood-vessels,  which,  by  impeding  the  cui'rent  of  the 
blood,  gave  rise  to  unusual  efforts  on  the  pait  of  the  heart,  and 
thus  to  hypertrophy  of  its  tissue  ;  in  the  same  way  as  we  see 
the  coats  of  the  urinary  bladder  enormoiisly  augmented  in 
bulk,  when  a  long  standing  stricture  has  daily  called  for  violent 
contractions  for  the  removal  of  the  obstacle. 

The  left  ventricle  in  either  form  of  hypertrophy  is  the  part 
that  is  most  frequently  affected ;  next  in  order  the  right  ven- 
tricle, and,  lastly,  longo  intervallo,  the  auricles.  There  is  not 
necessarily  a  relation  between  the  increased  thickness  of  the 
walls  of  a  cavity  and  of  the  columnse  carneae  ;  the  former  may 
be  themselves  only  thickened  in  some  parts,  while  in  others 
they  retain  their  normal  size ;  and  again  we  occasionally  find 
the  trabeculge  much  enlarged,  while  the  proper  walls  present 
but  little  variation.  Hyj^ertrophy  of  the  heart  necessarily 
alters,  more  or  less,  the  relation  between  the  thoracic  viscera, 
a  point  of  importance  to  the  practitioner,  as  it  also  gives  rise 
to  modifications  in  the  form  and  direction  of  the  organ,  which 
generally  becomes  more  globular  and  spherical,  while  its  apex 
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is  tilted  up,  and  the  long  diameter  occupies  a  more  transverse 
direction  than  in  health. 

In  Tuicomplicated  hypertrophy,  where  we  have  to  deal 
^vith  no  morbid  product  but  that  of  an  increase  in  the  amount 
of  muscvdar  fibre,  the  muscular  tissue  is  of  a  deeper  red 
than  usual,  and  its  consistency  is  increased ;  but  the  hyper- 
trophy may  be  the  result  of  a  degenerative  process,  or  a  de- 
generation may  have  set  up  in  the  organ,  subsequent  to  the 
hypertrophy  having  been  established ;  the  colour  may  then 
be  of  a  brownish  tint,  or  present  yellowish  or  fawn-coloured 
spots,  while  the  consistency  is  generally  reduced.  In  the  for- 
mer case  we  find  the  characters  of  volimtary  muscular  fibres 
more  strongly  marked  than  usual ;  the  transverse  striae  are 
more  defined,  and  the  edges  have  a  sharper  outline ;  in  the 
latter  these  chai'acters  are  more  or  less  altered,  and  we  meet 
with  the  further  traces  of  the  specific  alteration.  An  analysis 
of  the  cases  of  fatty  degeneration  collected  by  Dr.  Quain,  * 
shows  that  the  prevailing  condition  of  the  heart  accompanying 
this  state  is  one  of  hypertrophy,  whether  primary  or  secondary 
we  are  not  prepared  to  determine  ;  though  it  appears  very 
probable  that  the  change  known  as  fatty  degeneration  is  the 
res^dt  of  various  morbid  processes  inducmg  a  disintegration  of 
tissue.  In  the  thirty-tliree  cases  of  Dr.  Quain's  first  series, 
the  heart  is  stated  to  be  enlarged  in  twenty- one ;  in  six  the 
organ  was  of  a  normal  size  ;  in  four  the  dimensions  are  not 
stated  ;  in  one  there  was  dilatation  without  hypertrophy,  and 
only  in  one  was  tlie  heart  decidedly  smaller  than  usual. 

The  causes  inducing  hypertrophy  are  essentially  of  two 
kinds  ;  "  in  the  one  kind,"  to  use  Dr.  Watson's  terms,  "  there 
is  some  mechanical  obstruction  to  the  exit  of  the  blood  from 
one  or  more  of  the  cavities  ;  a  constricted  state  of  the  orifices 
is  the  most  common  condition.  In  the  other  kind,  without 
any  such  mechanical  drain  or  bar  to  the  fluid,  there  is  some- 
thing to  hinder  the  free  and  sufiicient  play  of  the  organ,  an 
adhering  pericardium,  it  may  be,  or  mal-position  of  the  heart. 
The  causes  of  hypertrophy  may,  therefore,  be  situated  within 
the  heart  itself,  or  without  and  beyond  it ;  but  in  all  those 
cases  in  which  the  eflect  of  the  hindrance  or  obstacle  is  to 
detain  the  blood  in  one  or  more  chambers,  the  hypertrophy 
will  be  likely  to  be  accompanied  by  dilatation,  and  generally 
speaking  the  hypertrophy  and  dilatation  result  from  disease 
in  some  part,  which  lies  beyond  the  aflected  chamber  in  the 
order  of  the  circulation."  The  largest  hypertrophied  heart, 
however,  which  we  have  met  with  was  one  of  the  latter  class, 
in  which  no  such  obstacle  could  be  discovered.  The  speci- 
men, which  was  taken  from  a  middle-aged  man,  is  preserved 
in  the  St.  George's  Hospital  Museum ;  and  weighed,  when 
*  3Iedico-chir.  Trans,  vol.  xxxiii. 
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removed  from  the  body,  5  lbs. ;  the  left  ventricle  is  enor- 
mously hypertrophied,  and  very  much  dilated  at  the  same 
time,  but  beyond  this  increase  of  size  in  the  heart,  no  mor- 
bid appearances  are  perceptible  or  on  record ;  the  valves  are 
all  perfectly  healthy. 

Insufficiency  of  the  valves,  by  whatever  cause  produced,  is 
one  of  the  most  frequent  excitements  of  hypertrophy  ;  and  as 
the  former  lesion  prevails  most  on  the  left  side,  it  agrees  with 
the  fact  that  the  left  ventricle  is  the  part  most  commonly 
affected.  Indirectly  the  passage  of  the  blood  from  the  right 
side  may  be  thus  influenced,  and  an  increase  of  the  walls  of 
that  part  result.  Impediments  occurring  in  the  course  of  the 
arterial  system  at  a  greater  or  less  distance  from  the  heart  act 
in  a  similar  manner,  but,  as  may  be  supposed,  in  the  ratio  of 
their  proximity  to  the  heart.  It  is  thus  that  we  account  for 
the  complication  of  hypertrophy,  more  especially  of  the  left 
ventricle,  with  aneurisms.  Obstructions  in  the  capillary  cir- 
culation, though  less  frequently,  give  rise  to  hypertrophy ; 
this  cause  is  found  to  obtain  chiefly  on  the  right  side  of  the 
heart,  partly,  we  may  fauiy  conclude,  on  account  of  the  greater 
vicinity  of  an  extensive  capillary  system  in  the  lungs  to  this 
■portion  of  the  organ  than  exists  in  relation  to  the  systemic 
side.  The  most  marked  case  of  hypertrophy  of  the  right  ven- 
tricle which  Ave  ourselves  have  witnessed,  occurred  in  a  child 
of  one  year  and  a  half,  who  had  been  long  subject  to  pneu- 
monic attacks  ;  and  in  whom,  after  death,  the  whole  of  both 
lungs  were  found  studded  with  small  lobular  abscesses. 
The  substance  of  the  right  ventricle  was  increased  in  thick- 
ness by  one-third,  as  compared  with  the  left  ventricle.  An 
undeniable  influence  must  be  also  attributed  to  inflammatory 
affections  of  the  endo-  and  exo-cardium,  as  well  as  to  chronic 
inflammatory  conditions  of  the  muscular  tissue  of  the  heart ; 
though  the  actual  demonstration  of  the  latter  is  a  jjoint  yet  to 
be  effected,  unless  we  assume  that  fatty  degeneration  may  be 
the  result  of  a  phlogistic  process.  The  manner  m  which  peri- 
carditis gives  rise  to  it,  is  by  causing  partial  or  general  adhe- 
sions, and  thus  preventing  the  free  contraction  of  the  muscular 
tissue.  Endocarditis  most  commonly  gives  rise  to  hypertrophy, 
by  inducing  changes  in  the  valvular  apparatus,  and  thus 
affording  impediments  to  the  sanguineous  current. 

In  the  thuty-fifth  volume  of  the  Medico- Chirurgical  Trans- 
actions, Dr.  Barclay  publishes  a  list  of  ninety-two  cases  of 
heart-disease,  taken  from  the  post-mortem  records  of  St. 
George's  Hospital,  of  which  we  have  made  an  analysis  with 
regard  to  the  relation  of  frequency  of  hypertrophy  and  dilata- 
tion ;  and  we  find  that  while  the  muscular  tissue  of  the  heart 
presented  a  state  of  hypertrophy  only  in  twelve  cases,  there 
was  hypertrophy  combined  with  dilatation  in  forty-six,  and 
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only  fourteen   in   which   the   latter  condition  was   observed 
alone. 

DILATATION  OF  THE  HEART. 

If  in  hj-pertrophy  of  the  heart  we  in  many  cases  see  an 
effort  of  nature  to  adapt  the  organ  to  peculiar  requirements 
entailed  upon  it  by  morbid  conditions,  and  therefore  Avould, 
a  priori,  expect  to  find  it  frequently  accompanied  by  dilata- 
tion, we  fail  to  discover  this  tendency  where  the  latter  con- 
dition occurs  by  itself.  This  form  of  dilatation  is  necessarily 
associated  with  an  attenuated  state  of  the  muscular  parietes, 
and  may,  therefore,  be  considered  as  synonymous  with  atro- 
phy of  the  organ.  Hypertrophy,  with  dilatation,  corresponds 
to  "the  condition  to  which  the  older  authors  applied  the  term 
active  dilatation  ;  while  dilatation,  associated  with  a  diminu- 
tion of  the  fleshy  jjarietes,  was  known  as  passive  dilatation. 
The  two  conditions  have  also  been  respectively  called,  by 
Cor\asart,  active  and  passive  aneurism  of  the  heart.  These 
various  terms  show  that  the  subject  itself  has  not  been  esta- 
blished on  a  settled  basis ;  and  they  certainly  only  tend  to 
increase  the  embarrassment  of  the  student.  The  less  our 
nomenclature  involves  disputed  theories  the  better,  and  as- 
long  as  we  are  luiable  to  base  our  terminology  upon  a  know- 
ledge of  the  proximate  causes  of  disease,  it  is  wiser  to  employ 
names  that  are  derived  from  the  most  prominent  symptom. 
In  the  present  instance  we  shall  continue  to  use  the  term 
dilatation  to  designate  a  distinct  class  of  morbid  changes  in 
the  heart,  and  we  shall  separately  consider  the  Uvo  varieties 
luider  which  it  occurs,  the  general  and  the  partial  form. 

When,  as  Bouillaiid  remarks,  the  blood  ceases  to  exert  its 
stimulant  and  irritant  influence  upon  the  heart,  and  there  are 
causes  tending  to  enlarge  its  cavities,  we  find  dilatation  with- 
out hypertrophy  ;  the  blood  in  that  case  does  not  augment  the 
molecular  nutrition  of  the  organ,  but  appears  to  act  simply 
according  to  the  laws  of  hydrostatics  as  a  forcing  power. 
That  it  should,  however,  at  any  time  be  able  to  cause  a  change 
in  the  cardiac  cavities,  necessarily  presupposes  an  alteration 
in  the  power  of  the  heart,  and  in  the  cohesion  of  the  muscular 
tissue.  The  ultimate  cause  of  these  conditions  may  be  sup- 
posed to  resiae  in  the  nervous  or  vascular  system,  or  in  both 
conjointly. 

The  parietes  of  a  dilated  heart  may  be  attenuated  to  an  ex- 
treme degree ;  the  thickest  pai't  of  the  left  ventricle  may  be 
reduced  to  two  lines  in  diameter,  while  at  the  apex  the  mus- 
cular substance  may  have  disappeared  entirely,  so  that  the 
endocardium  and  pericardium  are  in  opposition  ;  at  the  Same 
time,  we  find  a  corresponding  diminution  in  the  thickness  of 
the  columnse  carnese.     In  one  point  there  is  a  characteristic 
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difference  between  hypeitrophy  and  dilatation,  independently 
of  the  nature  of  the  lesion.  This  is  in  regard  to  the  part 
affected.  The  left  ventricle  is  most  frequently  attacked  with 
hypertrophy,  while  we  met  with  dilatation  most  commonly 
in  the  right  Yentricle.  It  has  been  stated  that  the  female  sex 
are  most  prone  to  dilatation,  and  males  to  hypertrophy ;  we 
do  not  find  this  to  be  the  case.  On  analyzing  the  ninety-two 
cases  of  heart-disease  collected  and  reported  in  the  Medico- 
Chirurgical  Transactions  by  Dr.  Earelay,*  with  a  "view  to 
determining  this  question,  we  find  that,  of  fourteen  cases  of 
dilatation,  six  occurred  in  females,  and  eight  in  males  ;  of  six- 
teen cases  of  hypertrophy  alone,  seven  were  women,  and  nine 
men;  of  forty-six  cases  of  hypertrophy  combined  with  dilata- 
tion, scA^enteen  were  females,  and  twenty-nine  males.  On  a 
rough  average  it  therefore  appears  that  in  each  variety  there 
is  a  preponderance  of  about  one-third  on  the  side  of  the  latter. 
Dilatation,  as  Dr.  Hope  remarks,  takes  place  more  in  the 
transverse  than  in  the  longitudinal  direction  of  the  ventricles, 
and  it  accordingly  communicates  to  the  heart  an  unusually 
spherical  form,  the  apex  being  rounded  off  in  such  a  manner 
as  frequently  to  be  scarcely  distinguishable. 

Dilatation  affects  the  auricles  more  frequently  than  hyper- 
trophy ;  however,  we  must  be  careful  in  not  hastily  ass\iming 
a  diseased  condition,  where  its  semblance  is  owing  merely  to 
distension.  This  is  particularly  the  case  with  the  right  auri- 
cle, which  very  commonly  appears  much  dilated,  owing  to 
the  accumulation  of  blood  taking  place  on  this  side  of  the 
heart  m  articulo  mortis.  If  on  removmg  the  contents  the 
cavity  presents  its  normal  appearance,  we  consider  it  to  have 
been  merely  mechanically  and  temporarily  distended  ;  if  the 
enlargement  is  persistent,  we  may  look  upon  it  as  the  result 
of  morbid  action  during  life.  A  dilatation  of  the  right  side 
of  the  heart  is  met  ■with  m  connexion  with  patency  of  the 
foramen  orale.  A  case  of  this  kind  was  exhibited  by  Dr. 
Lloyd, t  before  the  Pathological  Society.  It  occiirred  in  a 
boy  aged  sixteen,  who  had  been  subject  to  bronchitis,  with 
temporary  cyanosis.  The  right  aui-icle  was  much  dilated, 
and  the  right  ventricle  was  dilated  and  hj'pertrophied,  while 
the  left  side  presented  the  normal  appearances. 

The  precedmg  remarks  apply  mainly  to  general  dilatation  ; 
partial  dilatation,  or  aneurism  of  the  heart,  is,  according  to 
Rokitansky,  whose  views  on  this  subject  are  particularly 
lucid,  a  condition  depending  especially  tipon  an  inflammatory 
state  of  the  endocardium  and  the  muscular  tissue  at  the  point 
affected.  The  following  abridged  view  of  this  A^Titer's  opi- 
nions is  the  best  account  of  the  matter  that  we  have  to  offer 

*  Medico-cliir.  Transact,  vol.  xxxv. 

t  Eeports  of  Patholosieal  Society,  1848,  p.  22S. 
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to  our  reader.  Rokitansky  assumes  the  existence  of  two  dis- 
tinct forms  of  cardiac  aneurism.  The  first — the  acute  and 
rarer  form — depends  upon  a  laceration  of  the  diseased  endo- 
cardium, and  adjoining  muscular  tissue,  through  which  the 
blood  passes  ;  and  the  power  of  resistance  being  diminished  at 
the  point,  a  pouch  is  established,  a  fringed  margin  of  endo- 
cardium is  found  at  the  entrance,  and  the  blood  deposits  its 
fibrine  within,  while  the  margin  becomes  fringed  with  vege- 
tations. Rokitansky  has  never  seen  a  case  in  which  the  walls 
of  an  aneurism,  formed  in  this  manner,  had  become  consoli- 
dated into  a  fibroid,  callous  tissue.  In  all  the  cases  ex- 
amined by  him,  the  aneurismal  formation  was  of  recent  date, 
having  existed  only  a  very  inconsiderable  period  after  the  en- 
docarditis, during  the  continuance  of  which  it  had  originated. 
The  second  form  is  the  more  remote  effect  of  an  inflammatory 
condition  of  the  investing  or  lining  membrane,  or  of  the  mus- 
ctilar  parietes  of  the  organ.  This  induces  the  development  of 
a  fibroid  tissue  replacing,  or,  we  shoiild  rather  say,  causing 
the  absorption  of,  the  muscular  fibre.  The  new  tissue  con- 
tracts, the  parietes  lose  their  power  of  resisting  the  pressui'e 
of  the  blood,  and  a  circumscribed  dilatation  ensues. 

The  aneurism  varies  much  in  size,  from  that  of  a  pea  to  that 
of  the  heart  itself;  it  does  not  necessarily  present  an  enlarge- 
ment at  the  surface,  nor  does  it  appear  to  possess  an  inherent 
tendency  to  increase  :  thus  in  a  case  presented  to  the  Patho- 
logical Society  by  Dr.  Jenner,*  in  1848,  an  aneurism  was  found 
of  the  size  of  a  filbert  at  the  apex  of  the  left  ventricle.  Though 
there  was  no  muscular  substance  over  the  extremity  of  the 
sac,  it  did  not  project  beyond  the  external  wall  of  the  ventri- 
cle. The  existence  of  the  aneurism  in  this  instance  was  traced 
back  to  two  years  previous  to  the  death  of  the  individual.  A 
few  old  sbght  adhesions  binding  the  apex  of  the  ventricle 
loosely  to  the  free  pericardium,  indicated  a  previous  inflam- 
matory condition  at  the  affected  point.  It  appears  that  the 
healthy  tissue  of  the  organ  possesses  in  many  instances  an  in- 
herent power  of  neutralizing  the  evil  effects  which  might  be 
expected  to  result  from  a  local  loss  of  resisting  power  in  the 
parietes ;  otherwise  it  is  difficult  to  imderstand  how  a  cavity 
can  be  hollowed  out  in  their  substance  without  seriously  im- 
pairing the  contractile  power.  We  sometimes  find  cases  in 
which  the  thinning  is  not  quite  so  definitely  circumscribed  as 
Rokitansky  describes  it,  and  where  it  yet  proceeds  to  an  ex- 
treme degree.  Thus  we  have  seen  a  case  of  enormous  dilata- 
tion of  both  ventricles  without  hypertrophy,  in  which  the 
apex  of  the  left  ventricle  was  thinned  to  the  size  of  a  sixpence 
(St.  George's  Museum,  1842-62),  Partial  aneurisms  are  not 
necessarily  solitary,  but  there  may  be  two  or  three,  which 
*  Eeport  of  the  Pathological  Society  1818-9,  p.  89. 
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may,  as  they  progress,  mtereommunicate.  Next  to  the  apex 
of  the  left  ventricle  we  find  its  base,  and,  third  in  order,  the 
septum  ventriciiloriim  liable  to  be  thus  affected  ;  in  the  latter 
case  the  bulging  is  towards  the  right  side  of  the  heart.  Con- 
sidering that  there  is  a  point  in  the  upper  part  of  the  septum, 
at  which  normally  there  is  no  muscular  tissue  to  maintain  the 
separation  of  the  two  cavities,  we  should  be  led  to  expect  the 
occurrence  of  aneuris?n  more  frequently  at  this  point ;  but  in 


Aneurism  of  the  left  ventricle,  formed  by  dilatation  of  a  circular  portion  of 
the  anterior  wall,  in  a  girl  aged  IS).  The  poucli  wa,s  fiUed  with  a  laminated 
ooaguliim ;  its  mouth  was  narrow,  round,  and  smooth,  and  its  parietes  con- 
sisting apparently  of  endo  and  pericardium,  with  small  deposits  of  a  soft  yel- 
lowish substance  between  them.  The  disease  had  probably  commenced  IS 
months  before  death.    St.  Bartholomew's  Museum.    Series  xii.  No.  5S. 

ordinary  circumstances  the  balance  of  the  circtilation  suffices 
to  prevent  this  result.  When  this  form  of  aneurismal  dilata- 
tion extends  to  such  a  degree  that  an  opening  and  communi- 
cation between  the  ventricles  results,  we  have  to  deal  with 
what  Dr.  Thurnam  has  termed  the  varicose  aneurism  ;  it  is  a 
condition  analogous  to  a  congenital  state,  not  unfrequently 
met  with,  in  which  the  ventricular  septum  is  more  or  less 
defective. 

The  contents  of  the  cardiac  aneurisms  vary  ;  we  find  in  them 
fluid  blood,  more  or  less  decolourized,  sanguineous  coagula, 
or  laminated  fibrinous  deposits,  resembling  those  found  in 
arterial  anetrrisms,  and  presenting  similar  microscopic  appear- 
ances. 
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The  male  sex  and  mature  age  offer  a  greater  proneness  to 
aneurism  of  the  heart  than  the  female  sex  and  youth  ;  the  pro- 
portion Avith  regard  to  sex  is  about  1  to  3  ;  Hasse  states  that  of 
forty-seven  cases  thirty-five  were  men  and  twelve  women  ; 
and  of  forty-two  cases,  ten  referred  to  individuals  under  thirty 
and  thirty-two  to  older  persons. 

ATROPHY    OF    THE    HEART. 

In  introducing  the  subject  of  dilatation,  we  observed  that  it 
was  essentially  an  atrophic  condition.  Atrophy  of  the  heart 
is  also  met  with  in  the  shape  of  a  mere  reduction  of  size, 
either  as  a  result  of  wasting  disease  or  as  a  congenital  vice. 
Three  extreme  cases  recorded  by  Burns  probably  belong  to 
the  latter  variety ;  in  one  instance  he  found  the  heart  of  an ' 
adult  as  small  as  that  of  a  new-born  infant,  and  in  another 
the  heart  of  a  female,  aged  six-and-twenty,  was  no  larger  than 
of  a  child  of  six  years.  Bouillaud  describes  a  case  of  an  old 
woman  of  sixty-one  minutely,  who  died  of  acute  peritonitis, 
in  whom  the  heart  was  a  third  smaller  than  in  the  normal 
condition,  or  about  the  size  of  the  heart  in  a  child  of  ten  or 
twelve.  The  surface  was  furrowed  and  presented  milk  spots, 
the  remains  of  former  pericarditis  ;  the  cavity  of  the  left  ven- 
tricle was  scarce  large  enough  to  contain  a  pigeon's  egg,  and 
its  parietes  were  only  three  times  in  thickness.  In  phthisis 
there  is  a  uniform  diminution  in  the  size  of  the  heart ;  in  no 
other  maladies  is  this  so  much  the  case,  as  illustrated  by  the 
following  measurements  given  by  Bizot*  of  the  heart  in  the 
adult : — 
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The  adventitious  and  heterologous  products  found  in  the 
muscular  tissue  of  the  heart  are  almost  all  pathological  curi- 
osities, with  the  exception  of  the  fatty  metamorphosis  to  which 
we  have  already  alluded.     Acephalocysts  are  occasionally  met 
with,  as  also  the  cysticercus  and  echinococcus.  A  well-marked 
instance  of  the  latter  was  presented  to  the  Pathological  So- 
ciety by  Mr.  Ward  in  1847,  and  the  preparation  is  still  pre- 
served in  the  Museum  of  the  London  Hospital.*     In  this  case 
no  trace  of  the  entozoon  was  discovered  in  other  viscera.     A 
remarkable  case  in  which  a  cyst  containing   hydatids   was 
found  in  the  substance  of  the  heart,  is  recorded  and  delineated 
by  Mr.  Evans  in  the  seventeenth  volume  of  the  Medico-Chirur- 
"ical  Transactions.    It  occxu-red  in  an  unmarried  female,  about 
forty  years  of  age,  who,  during  the  Avinter  preceding  her  death, 
had  been  subject  to  palpitation   and  angina  pectoris.     The 
cavity  of  the  pericardium  was  found  to  be  coated  with  a  layer 
of  coagulable  lymph  over  a  small  extent  of  its  front  surface ; 
the  apex  of  the  heart  was  lost  in  a  considerable  tumour,  ap- 
parently an  elongation  of  the  heart  itself,  and  covered  on  all 
sides  by  pericardium.     The  new  growth  was  found  to  project 
into  the  cavity  of  the  right  ventricle,  was  smooth,  globular, 
and  about  three  inches  in  diameter.     It  contained  numerous 
hydatids  from  the  size  of  a  pea  to  a  pigeon's  egg  ;  their  inter- 
stices being  filled  up  by  a  soft,  curd-like,  yellow  substance. 
The  hydatids  were  precisely  the  same  as  those  found  in  the 
liver.     The  trichina  spiralis  has  not  been  met  with  in  the 
heart.    Ossific  deposits  are  recorded,  but  they  seem  invariably 
to  proceed  from  the  endocardium  ;  and  we  shall  return  to  the 
subject  in  connexion  with  the  diseases  of  this  membrane. 
Both  Corvisart  and  Hope  give  cases  of  portions  of  the  heart 
being  converted  into  cartilage :   we  should  be  inclined  to  as- 
sume that  if  these  cases  had  been  subjected  to  microscopic 
examination,  the  tissue  would  have  proved  fibrous  rather  than 
cartilaginous.     Tubercle  and  cancer  occur  in  the  heart,  but 
only  when  the  respective  dysorasise  are  very  strongly  marked  ; 
the  centre  of  the  vascular,  in  this  respect,  differs  much  fi-om 
the  centre  of  the  nervous  system.     Of  the  two,  cancer  is  the 
more  frequent ;  it   occurs   in  the   medullary   and  melanotic 
varieties,  and  either  by  infiltration  or  in  the  form  of  isolated 
tumours.     An  exceptional  case  as  proving  the  occasional  evo- 
lution of  cancer  in  the  heart  is  recorded  by  Mr.  Travers.f  On 
the  anterior  apex  of  the  heart  of  a  gentleman,  who  died  sud- 
denly with  symptoms  of  angina  pectoris,  and  whose  body  he 
examined  with  Mr.  Parrott,  of  Clapham,  he  found  a  fungoid 

*  Report  of  Pathol.  Soc.  1817-8,  p.  225. 

t  On  the  Local  Diseases  termed  Malignant.   Med.-cliir.  Tr.  vol.  xvii.  p.  351. 
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growth,  elevated,  and  of  the  diameter  of  a  shilling  ;  it  had  the 
true  pulpy  character.  There  was  no  ulceration,  nor  any  cor- 
responding appearance  in  the  loose  pericardium  or  elsewhere. 
The  internal  membrane  was  unchanged,  except  some  earthy 
deposits  about  the  aortic  vah'es. 


CHAPTER  XX. 

MORBID  ANATOMY  OF  THE  ENDOCARDIUM. 

It  has  required  the  multiplied  observations  of  numerous 
labourers  in  the  field  of  pathology  to  establish  the  true  nature 
and  importance  of  endocardial  affections  ;  Laennec  and  J.  P. 
Frank  were  among  the  first  to  draw  attention  to  inflammatory 
conditions  of  the  endocardium,  but  we  owe  the  more  correct 
appreciation  of  the  subject  to  Bouillaud  and  Dr.  Hope.  The 
pathology  of  the  endocardium  is  as  significant  in  regard  to  its 
primary,  as  it  is  with  regard  to  its  secondary  lesions.  The 
membrane  is  analogous  to  that  lining  the  blood-vessels ;  it 
consists  of  a  layer  of  epithelium,  investing  a  fibrous  tissue, 
between  which  and  the  muscular  fibre  of  the  heart  there  is  a 
layer  of  elastic  cellular  tissue  ;  it  is  in  the  latter  that  blood- 
vessels ramify,  and  through  them  the  nutrition  of  the  surface- 
laminae  becomes  affected,  in  disease,  as  well  as  by  the  direct 
influence  of  the  blood  contained  in  the  cavities  of  the  heart. 
It  is  necessary  to  bear  this  double  relation  in  mind,  as,  with- 
out a  due  perception  of  these  facts,  we  shall  find  it  difficult  to 
harmonize  our  general  knowledge  of  morbid  changes  with  the 
apparent  exceptions  that  endocardial  disease  brings  to  our 
notice. 

A  careful  examination  of  the  endocardium  is  necessary, 
before  we  detennine  positively  that  the  appearances  we  fiiid 
are  due  to  pathological  alterations  ;  the  earlier  observations 
lose  much  of  their  value  fi-om  post-mortem  staining  having 
been  mistaken  for  inflammatory  reddening.  When  the  change 
of  colour,  which,  nattirally,  is  of  the  palest  white  and  trans- 
lucent, is  due  to  inflammation,  the  rediiess  cannot  be  washed 
off,  nor  is  it  rapidly  destroyed  by  maceration  ;  the  membrane 
is  pulpy  and  thickened,  and  in  an  advanced  state,  further 
products  of  mflammation  are  found  beneath,  or  upon  the 
membrane.  Where  the  redness  is  the  result  of  mere  imbibi- 
tion, we  find  the  blood  in  the  cavity  fluid,  and  it  occurs  in 
cachectic  individuals.  The  later  the  post-mortem  examination 
is  made  after  death,  and  the  warmer  the  weather  at  the  time, 
the  more  likely  are  we  to  find  the  lining  membrane  of  the 
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heart  and  arteries  stained  with  blood.  We  rarely  have  an 
opportunity  of  seemg  endocarditis  in  its  iirst  stage.  Roki- 
tansky  and  Hope  describe  inflammatory  recbress  of  the  endo- 
cardium as  mottled.  Dr.  Hope  states  it  to  be  less  charac- 
terized by  streaks,  patches,  isolated  unstained  spots,  and 
abrupt  edges,  than  non-inflammatory  imbibition.  The  dis- 
coloration is  more  perceptible  in  the  arteries  than  in  the 
cardiac  cavity,  owing  to  the  subjacent  tissue  serving  as  a 
better  foil  in  the  former  than  in  the  latter.  On  the  other 
hand,  the  next  change,  that  of  opacity  of  the  lining  mem- 
brane, for  the  same  reason  shows  more  distinctly  in  the  heart 
than  in  the  arteries,  where  a  transverse  section  will  be  re- 
quired to  demonstrate  the  mcrease  of  thickness.  This  altera- 
tion in  the  appearance  of  the  endocardium  also  changes  it  in 
other  respects,  it  loses  its  glaze  and  becomes  dull,  relaxed, 
milky,  and  velvety.  The  redness  of  imbibition  is  darker 
in  proportion  to  the  period  the  blood  is  in  contact  with 
the  parietes  of  a  cavity,  and  for  this  reason  it  is  observed, 
as  pointed  out  by  Hasse,  *  m  the  following  descending 
order ;  darkest  in  the  right  auricle,  paler  in  the  right 
ventricle,  with  the  exception  of  the  valves  of  the  pulmonary 
artery,  which  are  as  deeply  coloured  as  the  auricle  ;  still 
paler  in  the  left  auricle,  whilst  the  left  ventricle  often  retains 
quite  its  natural  tint,  except  that  the  aortic  valves  are  darker. 
Li  the  great  vessels,  the  posterior  surface  is  strikingly  dark, 
in  comparison  with  the  anterior. 

In  rare  cases,  an  adhesion  has  been  found  effected  between 
opposite  points  of  the  parietes.  When  the  inflammatory  pro- 
cess extends  to  the  valves,  the  consequent  change  in  their 
relation  to  the  blood  current,  gives  rise  to  those  physical 
signs  which  are  of  so  much  value  in  the  diagnosis  of  cardiac 
affection.  The  laxity  of  tissue  induced  by  the  inflammatory 
process  offers  more  or  less  impediment  to  the  circulatmg  fluid, 
and  may  even  be  the  cause  of  a  laceration  of  the  cardiac 
lining,  or  of  the  extension  of  the  membrane  to  the  valves  and 
arteries. 

The  fii'st  effect  of  inflammation  of  the  endocardium  is  the 
exudation  of  lymph  on  its  free  sui'face  ;  where,  however,  it  is 
rarely  to  be  found,  on  account  of  the  cm-rent  washing  it  away  ; 
its  absence  vas  an  argument  used  by  Laennec,  agamst  the 
assumption  that  the  endocardium  was  liable  to  inflammation. 
In  how  far  the  fibrinous  vegetations  on  the  valves  are  the 
product  of  inflammation  of  the  part,  or  a  deposit  of  lymph 
exuded  within  the  heart,  or  again,  an  elimination  of  fibrine 
directlv  from  the  blood,  is  a  matter  not  absolutely  decided. 
It  appears  to  us  that  there  is  no  difficulty  in  reconciling  the 

*  An  AnatoTiiioal  Description  of  the  Diseases  of  tlie  Organs  of  Circula- 
tion, t-yd.  Soc.  Kd.  p.  128. 
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conflicting  opinions,  by  assuming  that  the  valves  may  become 
the  seat  of  these  deposits,  in  each  of  the  modes  alluded  to. 
We  know  that  if  a  thi-ead  be  passed  through  a  healthy  artery 
a  coagulation  of  fibrine  attaches  itself  to  the  foreign  body  ; 
and  we  also  know  that  inflammation  increases  the  tendency 
to  a  separation  of  fibrine  from  the  blood.  There  is,  therefore, 
no  necessity  for  the  intervention  of  the  coats  of  the  capillaries 
to  produce  the  eflect  of  exudation,  although  the  term  cer- 
tauily  implies  a  transmission  through  a  membranous  expan- 
sion. We  are  satisfied  that  we  have  seen  what  is  called 
exudation  matter,  within  the  small  vessels  of  the  pia  mater, 
in  meningitis,  and,  though  the  number  of  our  obserA'ations 
are  not  sufficient  to  base  any  positive  conclusions  thereon, 
the  fact  may,  quantum  valet,  aid  in  the  present  inquiry.  Be- 
sides the  circumstance  of  the  great  tendency  to  vahTilar 
growths,  prevailmg  in  rheumatic  constitutions,  supports  the 
A-iew  of  the  frequent  occurrence  of  deposits  bemg  efiected 
directly  from  the  blood.  Rheumatism,  more  almost  than  any 
mflammatory  condition,  presents  the  character  of  a  blood 
disease,  and,  considering  the  preponderance" of  fibrine  in  the 
elements  of  the  blood  which  characterizes  it,  and  the  frequent 
complication  with  heart  disease,  it  ofiers  a  further  corrobora- 
tion of  the  -view  just  advocated.  It  is,  in  fact,  the  same  as 
that  expressed  by  Dr.  Hope,  when  he  says  that  the  vegeta- 
tions on  the  valves  are  caused  by  inflammation  inducing 
either  an  efi'usion  of  coagulable  lymph,  or  by  its  imparting  to 
the  blood  in  contact  with  the  inflamed  part,  a  morbid  tend- 
ency to  coagulate. 

If  the  discovery  of  lymph  on  the  inner  surface  of  the  heart 
is  an  unusual  circumstance,  it  follows  a  fortiori,  that  we  still 
less  frequently  meet  with  a  purulent  efi'usion  resulting  from 
endocarditis.  Rokitansky  remarks  on  the  subject,  that  al- 
though the  recognition  of  the  seat  and  position  of  pure  pus,  as 
a  free  product,  is,  in  most  cases,  impracticable,  it  is  not  difficult 
to  prove  the  extreme  probability  of  the  existence  of  such  a 
process.  The  loosening  of  the  tissue,  the  want  of  polish,  and 
the  felt-like  character  of  the  endocardium,  are  very  strongly 
marked  in  the  centre  of  inflammation,  and  hence  lacerations 
frequently  occur.  In  these  cases  a  purulent  product  mixed 
with  the  blood  is  generally  fomid  infiltrated  into  the  tissue,  if 
not  at  the  surface  of  the  endocardium,  whilst  abscesses  are 
occasionally  foimd  to  have  spread  themselves  over  a  various 
extent  of  sui-face  below  the  endocardium,  in  the  cellular  and 
adjouiing  muscular  strata,  deep  in  the  tendons  and  in  the 
tissue  of  the  valves. 

One  of  the  eflects  of  endocarditis  is  ulceration ;  it  is  met  with 
on  the  parietes  of  the  heart,  but  more  frequently  on  the  flaps 
of  the  valves,  where  it  gives  rise  to  perforation  and  rupture. 
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Perforation  of  the  septum  ventriculorum  occasionally  results 
from  this  cause.  A  free  communication  may  thus  be  estab- 
lished, or  the  muscular  wall  may  be  completely  destroyed,  but 
an  exudation  of  fibrine  having  taken  place  on  the  distal  side, 
the  intermingling  of  the  contents  of  the  two  cavities  be  pre- 
vented. We  find  the  two  lesions  associated,  as  for  instance  in 
Bouillaud's*  sixty-sixth  case ;  the  subject,  a  man  aged  thirty- 
seven,  was  seized  with  rheumatism,  upon  which  pericarditis 
and  endocarditis  supervened,  causing  death  on  the  thirty-first 
day  of  his  illness.  At  the  cadaveric  inspection  a  cauliflower 
excrescence  of  fibrine  was  found  upon  the  ventricular  siu'face 
of  one  of  the  aortic  semilunar  valves  ;  upon  which,  besides  a 
fringe  of  lymph  along  its  free  margin,  two  perforations  were 
discovered,  one  at  the  middle  of  the  flap  the  other  lower  down, 
and  communicating  with  a  cavity  in  the  muscular  tissue  large 
enough  to  contain  a  bean  ;  to  the  right  of  this  flap  there  was 
a  red  spot  of  three  lines  in  diameter,  in  the  centre  of  which 
was  a  small  circular  ulcer,  sufficiently  large  to  admit  the  head 
of  a  pin.  Bouillaud  also  gives  two  instances  in  which  endo- 
carditis was  followed  by  gangrene,  a  conclusion,  however, 
which  some  have  cavilled  at.  The  following  is  an  abstract  of 
the  most  satisfactory  of  the  two  : — The  patient,  a  robust  indi- 
vidual, aged  fifty-six,  after  exposure  to  a  draught  while  much 
heated,  was  seized  with  endocarditis,  and  death  ensued  in  six 
weeks.  The  post-mortem  was  made  thirteen  hoiu's  after 
death,  and  two  of  the  aortic  valves  were  fomid  indurated  at 
their  base,  and  adherent  to  one  another  so  as  to  interfere  with 
the  current.  The  endocardium  covering  their  base  was  red, 
thickened,  and  presenting  an  abrupt  red  ti-inge,  at  a  short  dis- 
tance from  the  free  margin.  The  remainder  of  the  valve  was 
ulcerated,  soft,  friable,  of  a  dirty  grey,  and  eroded  ;  one  pre- 
sented a  perforation.  The  two  flaps,  says  M.  Bouillaud,t 
closely  resembled  the  appearance  of  gangrene  of  the  cuta- 
neous surface,  Avith  a  red  line  of  demarcation.  Dr.  Copland, 
as  we  have  already  seen,  is  of  opinion  that  gangrene  will  only 
supervene  when  internal  carditis  attacks  a  cachectic  habit  of 
body,  or  when  there  is  a  septic  tendency  induced  in  the 
system,  by  a  depraved  state  of  the  circulating  fluids,  or  by 
impaired  vital  power. 

A  frequent  concomitant  of  endocarditis,  appears  to  be, 
according  to  the  statistics  of  Bouillaud,  who  has  met  with  a 
larger  number  of  fatal  cases  of  endocarditis  than  any  English 
physician,  the  coagulation,  durmg  life,  of  the  blood,  and  the 
organization,  in  the  clot,  of  new  blood-vessels  ;  the  coagulum 
is  found  adlierent  to  the  parietes  of  the  cavity,  and  requires 
some  force  for  its  removal.     It  is  colourless,  elastic,  and  giu- 

*  Traits  Clinique  des  Maladies  du  Coeur,  vol.  ii.  p.  29. 
t  Ibid.  vol.  ii.  p.  87,  Observ.  87e. 
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tinous,  and  closely  resembles  the  buffy  coat  of  inflammation, 
or  false  membranes  tliemselves.  The  symptom  by  which 
Bouillaud  recognizes  this  occtirrence  before  death,  is,  a  want 
of  accordance  between  the  pulse  and  the  heart  in  pomt  of 
force  ;  the  heart  presenting  evidence  of  violent  excitement 
and  action,  while  the  pulse  is  small  and  evanescent.  Gluge  * 
describes  organized  hbrmous  coagula  under  the  name  of 
hsematoma,  and  gives  an  interesting  instance,  with  the  minute 
anatomy  of  the  clot,  which  occurred  in  a  female,  aged  fifty- 
two.  The  left  auricle  was  filled  with  a  red  tumour,  sur- 
rounded by  a  delicate  membrane,  in  the  interior  of  which  he 
distinctly  traced  capillary  vessels,  forming  a  retiform  plexus. 
Similar  instances  may  be  also  found  in  the  records  of  the 
Pathological  Society,  and  in  Dr.  Hodgkin's  Catalogue  of 
Guy's  Hospital  Museum.  The  cases  in  which  organized  clots 
or  fibrinous  coagula  have  been  found  by  English  observers, 
were  generally  connected  with  a  cachectic  condition,  analo- 
gous to  what  Rokitansky  terms  the  fibrinous  crasis.  The 
surface  is  found  more  or  less  intimately  comiected  with  the 
endocardium,  while  the  interior  of  the  clot  may,  in  its  tui-n, 
be  undergoing  further  changes  of  an  inflammatory  or  degene- 
rative character.  The  fibrine  is  seen  to  be  breaking  up  into  a 
granular  condition,  exudation  or  inflammation  corpuscles  and 
fibro-plastic  cells  may  be  exhibited  by  the  microscope.  This 
does  not  necessarily  apply  to  the  pus  that  is  occasionally 
found  within  the  coagulum,  which  is  to  be  regarded  rather  as 
the  cause  than  the  consequence  of  the  coagulation.  The  pus 
may  be  derived  from  various  sources  ;  Cruveilhierf  observes 
that  it  may  be  generated  at  a  distance,  and  be  carried  to  the 
heart  by  the  blood  current,  that  it  may  be  the  result  of  in- 
flammation occurring  in  the  coagulum,  or  that  it  may  be  the 
product  of  endocarditis,  in  which  case  it  is  absorbed  into  the 
coagulum,  by  capillary  attraction.  Tuberculous  concretions 
have  also  been  found  m  the  clot ;  however  they  gain  the 
position,  it  must  be  before  death:  changes  afi'ording  suffi- 
cient proof  of  the  independent  vitality  of  the  concretion.  The 
older  pathologists  attributed  a  much  greater  importance  to 
fibrinous  coagula,  or,  as  they  termed  them,  poh'pi,  in  the 
heart,  than  they  now  obtain,  owing  to  their  being  regarded  as 
the  immediate  cause  of  death.  It  is  only  in  rare  cases  that 
we  shall  be  justified  in  looking  upon  them  as  products  formed 
during  life  ;  in  the  majority  of  instances  they  are  merely  the 
first  evidence  of  the  arrest  of  vitality,  and  the  incipient 
influences  of  the  metamorphoses  of  decay.  When  formed 
during  the  agony,  or  after  death,  there  is  no  adhesion  to  the 
parietes  ;  the  polypus  is  moulded  to  the  cavity  which  contains 

*  Atlas  der  Patliologischen  Anatomie,  Lieferung  11. 
t  Anat.  Pathol,  livr.  25. 
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it,  and  a  straw-coloured  fibrinous  layer  invests  a  blood  clot, 
similar  to  the  bufi"y  coat  covering  the  coagulum  of  blood 
obtained  by  venesection.  The  view  we  have  taken  of  the  or- 
ganized poh-pi  is  supported  by  Hasse,*  w-ho  observes  that 
the  seat  of  morbid  action  giving  rise  to  them  is,  in  the 
majority  of  instances,  remote  from  the  heart.  Under  certain 
circumstances  the  blood  retamed  after  the  systole  in  the 
ventricles,  and  impelled  mto  the  network  of  the  columnar 
carnese,  acquhes  the  opportunity  to  coagulate,  and  one  fixed 
point  being  given,  it  is  easy  to  understand  how  constantly 
fresh  deposits  are  made  on  the  surface,  causing  a  laminated 
appearance,  and  aiding  in  the  process  of  organization. 

A  second  form  of  fibrinous  concretion  is  described  by  Roki- 
tansky,  mider  the  name  of  globular  vegetations,  as  round 
masses,  varying  from  the  size  of  a  pin's  head  to  that  of  a  nut, 
attached  by  means  of  ramifymg  cylindrical  or  fiat  appendages 
or  bands,  which  entwine  themselves  among  the  trabeculse  of 
the  heart,  and  are  of  a  more  or  less  uniformly  dirty  greyish- 
red  or  white  colour.  He  states  them  to  be  hollow  in  the 
interior,  and  to  contain,  within  a  wall  of  irregular  thickness, 
a  dirty,  greyish-red,  or  even  chocolate-coloured  fluid,  re- 
sembling cream  or  pus.  One  or  more  of  these  concretions 
verj-  frequently  burst,  when  the  fluid  may  be  seen  efiused 
into  the  cavity  of  the  heart,  and  distributed  over  the  recent 
coagula,  which  have  been  formed  either  in  the  death  struggle, 
or  shortly  after  death. 

Rokitansky  establishes  a  third  concretion,  under  which  he 
comprises  all  vegetations  of  the  valves  of  the  heart,  present- 
ing a  shaggy  appearance,  resembling  villi,  formmg  shaggy 
pedicled  excrescences,  or  offering  a  cock's  comb  or  mulberry 
like  appearance.  They  afi'ect  the  free  margins  of  the  valves, 
the  tendons  of  the  papillary  muscles,  and  also  attach  them- 
selves to  the  endocardium.  They  float  in  the  blood,  and 
necessarily  lie  in  the  direction  of  the  ciirrent. 

It  appears  that  we  have  sufficient  evidence  to  believe  that 
they  may  occasionally  become  detached  and  be  carried  by 
the  force  of  the  circulation  as  far  as  the  first  angle  of  a  vessel 
offering  an  impediment,  or  until  they  reach  a  channel  which 
is  too  small  to  permit  of  their  transmission.  Dr.  Kirkes,t  in 
an  interesting  paper  presented  to  the  Medico-chifurgical 
Society,  has  carefully  investigated  this  circumstance,  and 
recorded  several  instances  in  illustration.  The  part  more  im- 
mediately affected,  depends,  according  to  this  author,  in  the 
first  instance,  upon  the  circumstance  of  the  fibrine  being  de- 
tached fi'om  the  right  or  the  left  side  of  the  heart.     In  the 

*  An  Anatomical  Bescription  of  the  Diseases  of  the  Organs  of  Circulation 
and  Eespiratioii.  Syi'.  Snc.  Ed.  p.  127. 
t  iiedico-ckiiurgiial  Transact.,  vol.  xxxv.  p.  281. 
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former  case,  the  pulmonary,  in  the  latter,  the  systemic  ckcula- 
tion,  will  become  affected.  When  the  mass  of  fibrine  is  de- 
tached from  the  left  side,  the  lodgment  is  most  commonly 
effected  in  one  of  the  middle  cerebral  arteries,  a  circumstance 
explicable  by  the  anatomical  relation  of  these  vessels.  The 
arteries  of  the  spleen  and  kidneys  appear  to  be  liable,  next  in 
order,  to  similar  deposits,  on  account  of  their  receiving  their 
arterial  supply  by  large  vessels  directly  from  the  heart.  That 
the  plugging  up  of  an  artery  must  induce  a  change  of  nutrition 
in  the  part  to  which  it  leads,  scarcely  requires  to  be  dwelt 
upon ;  while  it  causes  coagulation  of  the  blood  behind,  it  acts 
as  a  foreign  body,  exciting  inflammation  and  exudation,  or 
degenerative  processes,  as  softening  and  gangrene.  In  how  far 
such  an  occurrence  is  remediable  is  very  doubtful,  though  Dr. 
Kirkes  suggests,  that  a  breaking  up  and  absorption  may  take 
place,  or  that,  by  a  dilatation  of  the  blood-vessel,  the  current 
may  be  enabled  to  pass  it ;  in  the  latter  case  we  should  imagine 
it  more  probable  that  the  plug  would  be  propelled,  especially 
as  one  characteristic  of  this  variety  of  deposit  is  that  it  enters 
into  no  close  adhesions  to  the  inner  coat  of  the  vessels. 
Twenty-one  cases  have  been  analyzed  by  Dr.  Kirkes,  in 
which  these  deposits  were  found,  and  in  every  one  but  two 
he  found  disease  of  the  valves  and  of  the  interior  of  the  heart. 
One  of  these  was  a  case  of  cholera,  in  which  a  doubtful  mass 
of  capillary  phlebitis  existed  in  the  liver  ;  the  other  was  a 
case  of  aneurism  of  the  aorta,  which  the  author  looks  upon 
rather  as  favouring  his  views.  In  fourteen  out  of  the  remain- 
ing nineteen,  fibrinous  growths  were  noted  on  the  surface  of 
the  left  valves,  or  the  interior  of  the  left  cavity. 

iVo^e.— Since  the  above  lias  been  in  type  we  have  seen  that  Dr.  Todd  is  not 
inclined  to  adopt  Dr.  Kirke's  view,  but  would  refer  the  coaguUuu  found  in 
the  distant  artery  to  an  altered  nutrition  of  its  wall,  to  arteritis,— and  con- 
nected with  a  rheumatic  or  other  morbid  state  of  the  blood.  (Clinical  Lec- 
tures on  Paralysis,  &c.  1S54,  p.  176.) 


CHAPTER  XXI. 

DISEASES  OF  THE  VALVES  OF  THE  HEAET. 

The  estimates  of  different  authors  with  regard  to  the  influ- 
ence exerted  by  inflammation  in  producing  valvular  disease, 
have  varied  considerably.  Bouillaud  attributes  nearly  all 
changes  occurring  in  the  valves,  such  as  altered  consistency 
and  form,  fibrinous  concretions,  calcareous  and  ossific  de- 
posits, to  inflammatory  action,  terming  them  the  third  stage 
of  the  inflammatory  process  ;  while  Rokitansky,  and  many 
with  him,  are  of  opinion  that  they  are  only  in  part  the  pro- 
duct of  endocarditis,  but  that  the  majority  are  the  result  of 
slow  changes  of  nutrition,  not  connected  with  inflammatory 
action. 

The  most  manifest  direct  results  of  endocarditis  are  white 
opacity  and  thickening  of  the  endocardium  and  the  lining 
membrane  of  the  valves,  and  adhesion  between  the  latter. 
Adhesions  are  most  commonly  fotmd  in  the  aortic  valves,  and 
this  lesion  must  necessarily  constitute  a  permanent  and  very 
serious  obstacle  to  the  circulation,  in  its  turn  giving  rise  to 
further  disorganization  and  derangement,  such  as  hypertrophy 
and  dilatation,  asthma  and  anasarca.  In  dealing  with  this 
species  of  malformation  it  is  often  very  difficult  to  determine 
whether  it  is  congenital,  or  the  result  of  disease,  especially 
when,  subsequent  to  adhesion,  an  absorption  of  the  partition 
separatmg  the  two  pouches  is  effected,  and  the  double  valve 
thus  converted  into  one.  Dr.  Peacock*  has  analyzed  fifty 
cases  of  malformations  of  the  pulmonary  and  aortic  semiliinar 
valves,  among  which  he  found  forty-one  of  defective,  and  nine 
of  excessive  development.  Of  the  former,  nine  were  foimd  at 
the  pulmonic,  and  thu-ty-two  in  the  aortic  orifice.  The  va- 
rieties which  the  fusion  of  the  valves  with  one  another,  or 
their  adhesion  to  the  walls  of  the  heart,  may  present,  are  very 
numerous.  In  all  cases  an  insufficiency  of  the  valves  must 
result,  which  both  offers  an  obstacle  to  the  free  discharge  of 
the  blood  from  the  heart,  and  fails  adequately  to  close  the 
orifice   during  the  diastole,  so  as  to  prevent  regurgitation. 

*-Eeports  of  the  Pathological  Society,  1851-52,  p.  292. 
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The  left  side  of  the  heart  generally,  and  especially  in  regard 
to  inflammation,  offers  by  far  the  greatest  proclivity  to  dis- 
ease. Very  few  cases  are  recorded,  in  which  a  phlogistic  pro- 
cess could  be  demonstrated  on  the  right  side.  Gluge  *  gives 
two  observations  in  which  the  tricuspid  valve  was  thickened 
and  rendered  insufficient  -by  this  cause.  We  also  iind  two  in- 
stances reported  in  Dr.  Hodgkin's  Catalogue  of  the  Museum 
of  Guy's  Hospital  (Nos.  1401  and  1402),  in  which  the  cur- 
tains of  the  tricuspid  were  thickened.  In  one  of  these  there 
was  also  shortening  of  the  tendinous  cords.  "While  the  arterial 
valves  are  more  subject  to  this  species  of  lesion,  we  find  the 
mitral  valve  more  prone  to  an  hypertrophy  of  its  fibrous  tissue, 
which  is  especially  liable  to  present  itself  in  the  shape  of  nodu- 

FlG.  60. 


ribroid  thickening  of  the  mitral  valre. 

lated  masses,  fringing  the  curtain,  and  in  some  instances 
closely  resembling  accumulations  of  fat.  The  microscope  at 
once  "determines  their  real  nature,  as  it  exhibits,  instead  of 
fat  cells,  a  fibroid  structure,  containing  nuclei  and  elongated 
nucleated  cells.  In  connexion  with  hypertrophy  of  the  endo- 
cardium we  find  the  lining  membrane  of  the  valves  also  thick- 
ened, by  which  means  it  appears  that,  independently  of  in- 
flammatory action,  a  secondary  adhesion  may  be  effected 
between  the  flaps.  Here  the  aortic  valves  are  more  liable, 
though  it  is  not  at  all  luiusual  to  find  the  cm-tains  of  the  left 
auric\ilo-ventricular  orifice  opaque  throughout,  from  the  same 
cause. 

We  have  already  alluded  to  perforation  of  the  valves,  as  a 
result  of  endocarditis.    Another  form  in  which  the  same  lesion 

*  Atlas  der  Pathologischen  Anatomie,  1850,  Lieferung  i.  Beobachtung,  12 
andl2ii. 
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occurs  is  in  connexion  with  atrophy.  This  is  manifested,  in 
the  first  instance,  by  attenuation,  and  increased  transparency 
of  the  valves ;  as  this  advances,  one  or  more  openings  are 
effected,  which  may  be  sufficiently  numerous  to  induce  a  cri- 
briform appearance.  It  is  only  when  the  perforations  are 
large  or  numerous  that  they  mterfere,  to  any  serious  extent, 
with  the  circulation.  Thus,  in  the  case  of  a  man  who  died 
recently  at  St.  Mary's  Hospital,  after  an  operation  for  pop- 
liteal aneuiism,  the  cause  of  death  bemg  extensive  pneumonia, 
there  was  much  fibrmous  deposit  on  the  aortic  valves,  with 
two  valve-like  perforations,  apparently  the  result  of  ulcera- 
tion, which  had  given  rise  to  murmurs  of  a  peculiar  character 
before  death,  but  not,  apparently,  inducmg  any  other  symp- 

FiG.  ei. 


Fibroid  thickening  of  a  pulmonary  valve,  extending  symmetrically  on  both 
sides  of  the  curtain,  and  consisting  of  a  soft  librillating  deposit.  It  was 
found  in  a  man  who  had  a  broken  spine. 

toms  of  cardiac  disease.  Dr.  Kingston,*  who  was  the  first  to 
draw  attention  to  this  point,  observes,  that  atrophy  may  be 
defined  a  simple  shortening  of  the  valve,  and,  in  the  first  in- 
stance, a  mere  atrophy  in  the  direction  of  the  length.  He 
speaks  of  the  cribriform  appearance  in  the  flaps  as  also  result- 
ing from  the"  same  process,  and  has  found  the  two  conditions 
chiefly  in  the  mitral  and  tricuspid  valves.  In  this  he  differs 
from  other  authors,  E-okitansky,  for  instance,  has  only  met 
with  the  lesion  in  the  arterial  valves.     Dr.  Kingston,  out  of 

*  Medico-chirurg.  Trans    vol.  xx.  p.  90. 
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about  thirty  cases  of  valvular  disease,  found  the  lesion  to  be 
atrophy  in  ten.  The  mitral  valve  was  shortened  in  five,  the 
tricuspid  in  five  ;  both  in  two.  In  one  the  mitral  valve  was 
cribriform,  in  two  the  tricuspid,  and  in  one  both  the  aortic 
and  pulmonary  valves  were  so. 

The  lesions'  of  the  valves  hitherto  spoken  of  may  be  va- 
riously complicated  "vvith  one  another,  or  with  heterologous 
growths.  Pathological  records  contain  instances  of  a  great 
variety  of  changes  of  form,  the  result  of  morbid  processes  or 

Pig.  62. 


is:* 


Aortic  valves  of  a  child  aged  four  years  ;  tbey  are  opaqne  and  thickened, 
and  their  fi'ee  margin  curled  backward  towards  the  artery.  Two  of  the 
valves  are  closely  united  by  their  adjacent  margins.  St.  Bartholomew's 
Museum.    11th  Se'ries,  52. 

accident.  Thus  the  individual  flap  of  the  semilunar  valve 
may  be  reverted  or  inverted,  the  valves  of  the  aorta  may  be- 
come detached  at  their  bases,  and  thus  lose  the  fulcrum  by 
which  they  resist  the  impetus  of  the  blood,  or  the  tendinous 
cords  of  the  mitral  may  induce  a  deficiency  of  the  valve  by  a 
shortening  and  thickening,  a  lesion  Avhich  Dr.  Hope  considers 
as  constituting  one  of  the  worst  varieties  of  diseases  of  the 
valves. 

Among  the  anomalies  of  consistence,  Rokitansky  describes 
besides  the  increased  density  of  thickened  and  shrivelled 
valves,  and  the  softening  that  results  from  inflammation,  a 
gelatinous  condition  of  the  valve  which  he  has  found  in  the 
valves  of  the  left  side  of  the  heart  exclusively.  There  is  a 
loss  of  fibrous  tissue,  for  which  a  gelatinous,  non-adhesive 
substance  is  substituted,  causing  the  valve  throughout,  or 
only  in  parts,  to  become  soft  and  pliable,  while  its  colour  is 
converted  into  a  pale  yellow  or  reddish  hue.  The  author  is 
of  opinion  that  there  is  no  effusion  of  new  matter,  but  that 
the  gelatinous  substance  is  merely  the  dismtegrated  fibrous 
tissue  of  the  valve  itself.     It  appears  that  while  on  the  one 
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hand   this    condition   may  lead  to  lacerations,   especially  of 
the  valves  of  the  aorta,  presenting  the  fissured  appearance  of 

Pig.  63. 


Atheromatous  deposit  in  the  valves  of  the  aorta  of  a  man  aged  26,  with 
rupture  at  the  point  marked  by  * ;  there  was  also  congenital  union  at  the 
point  (marked  by  ti  of  two  of  the  valves.  The  case  is  described  in  the  Eeports 
of  the  Pathological  Society,  vol.  iv.  p.  100. 

true  rents,  to  distinguish  them  from  the  perforations  resulting 
from  atrophy,  it  is  also  susceptible  of  cure  by  a  reconversion 
into  fibrous  tissue. 

Fibrous  and  ossific  deposits,  which  we  have  seen  to  be  not 
uncommon  on  the  surface  of  the  heart,  are  very  rarely  met 
with  under  the  endocardium  except  in  connexion  with  the 
valves.  To  the  former,  which  are  often  rather  hypertrophied 
states  of  the  normal  fibrous  tissue,  we  must  attribute  many  of 
the  lesions  already  adverted  to,  consisting  of  malposition, 
eversion,  and  inversion  of  the  valves  ;  the  fibro-cartilaginous 
and  cartilaginous  induration  spoken  of  by  Bouillaud  and 
others,  may  be  referred  to  this  head.  The  calcareous  or  ossific 
deposit  is  a  distinct  new  formation.  It  presents  the  most 
varied  forms,  which  may  be  compared  to  the  fantastic  shapes 
assumed  by  molten  lead  when  poured  into  water  ;  sometimes 
resembling  stalactitic  projections,  at  others  forming  irregular 
rounded  eminences,  stretching  across  the  orifices  of  the  heart 
like  rigid  bars,  maintaining  the  valves  in  a  state  of  permanent 
erection  or  distension,  and  inducmg  symptoms  both  of  ob- 
struction and  of  regurgitation.  A  single  flap  or  ctu'tain  may 
be  rendered  rigid  while  the  others  retain  their  natural  pli- 
ability :  the  valves  of  one  side  of  the  heart  may  be  more  or 
less  intimately  united  by  the  morbid  growth ;  but  whatever 
forms  the  lesion  may  assume,  it  is  scarcely  possible  to  occur 
without  a  permanent  narrowing  of  the  orifice.  Kreissig  and 
Bouillaud  refer  the  disease  uniformly  to  inflammatory  action  ; 


DISEASES  OF  THE  VALVES  OF  THE  HEART.  331 

and  Dr.  Watson  is  also  of  opinion  that  it  is  somehow  certainly 
connected  with  inflammation  of  the  internal  lining  of  the 
heart.  But  we  must  not  overlook  the  important  fact  of  the 
natural  tendency  existing  in  the  arterial  system  generally,  as 
well  as  in  other  tissues  of  the  body,  to  induration  and  ossifi- 
cation with  advancing  life  ;  and  though  we  are  far  from  look- 
ing upon  ossification  of  the  valves  as  a  physiological  process, 


Aortic  valves  of  a  man,  fet.  47.  rendered  perfectly  rigid  l}y  calcareous  deposit. 
The  patient  was  affected  with  granular  kidneys  and  cirrhosis  of  the  liver. 

we  are  justified  by  analogy,  as  well  as  by  the  positive  fact  of 
the  very  chronic  nature  of  these  deposits,  in  looking  upon 
them  in  many  cases  as  of  a  non-inflammatory  character  allied 
to  the  general  species  of  degenerative  disease.  Lobstein's 
view,  that  these  concretions  arc  intimately  allied  to  the  gouty 
diathesis,  is  one  that  must  not  be  lost  sight  of ;  though  he 
perhaps  erred  in  restricting  them  too  closely  to  this  particular 
constitution.  Although  we  have  used  the  term  ossification  in 
accordance  with  common  usage,  to  designate  the  change  under 
consideration,  it  is  important  not  to  confound  the  process 
with  the  one  in  which  genuine  bone  is  formed  :  cretification  or 
calcareous  deposition  would  be  a  more  appropriate  term,  for 
there  is  no  resemblance  between  the  morbid  product  and  true 
bone.  It  consists  essentially  of  carbonate  and  phosphate  of 
lime  deposited  in  irregular,  amorphous  nodides,  and  resem- 
bling more  a  chemical  precipitation  than  an  organic  formation. 
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The  material  is  more  or  less  friable,  and  is  connected  by  the 
remains  of  the  fibroid,  or  atheromatous  matter,  in  which  it 
formed.  It  is  soluble  in  the  mineral  acids.  It  is  often  diffi- 
cult, when  we  meet  with  an  advanced  case,  to  determine  in 
what  part  the  deposit  first  takes  place  ;  whether  beneath  or  on 
the  surface  of  the  lining  membrane.  The  opinions  of  different 
writers  differ  with  regard  to  this  question.  The  most  common 
form  undoubtedly  is  the  conversion  of  atheromatous  or  fibroid 
deposit  underneath  the  lining  membrane  analogous  to  what 
we  see  occurring  in  the  arteries  ;  and  as  this  enlarges,  the 
membrane  becomes  softened  and  destroyed,  and  the  ossifica^ 
tion  then  projects  free  into  the  sanguineous  current.  It  is  not 
the  mere  mcrease  of  the  deposit  which  determines  this  solu- 
tion, but  an  element  in  producing  this  result  is  undoubtedly  a 
morbid  affection  of  the  lining  membrane  itself,  in  which,  even 

Fig.  65. 


Ossification  of  the  aortic  valves ;  a  thick  calcareous  deposit  has  taken  place 
between  the  valvular  membranes,  interposing  a  rigid  and  almost  Imperforate 
diaphragm  between  the  cavity  of  the  heart  and  the  vessel. 
A.  Upper  surface     b.  Under  surface. 
From  St.  George's  Hospital  Museum,  E  18. 

in  early  stages  of  degeneration  of  the  subjacent  tissue,  we 
have  observed  disintegrating  processes,  of  which  we  shall 
speak  further  when  discussing  the  diseased  conditions  of  the 
arterial  system.  One  of  the  most  extreme  cases  of  narrowing 
of  the  aortic  orifice  in  an  adult,  that  we  have  met  with,  is  the 
one  delineated  (Fig.  65),  in  which  the  continuity  of  the  lining 
membrane  was  preserved  entire  over  the  ossific  deposit.  The 
passage  was  contracted  to  the  size  of  a  pea. 

Rokitansky  is  of  opinion  that  we  may  establish  three  varie- 
ties of  concretions  :  the  first  is  similar  to  the  form  just  des- 
cribed, but  he  terms  it  exclusively  ossification  of  the  fibroid 
tissue  developed  in  the  interior  of  the  valve  by  inflammation  ; 
he  calls  the  second  form,  ossification  of  endocardial  deposit, 
on  the  surface  of  the  valve ;  and  he  describes  the  third  as  an 
osseous  concretion  in  a  stalactitic  form,  or  as  a  rough  calcare- 
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ous  agglomeration,  which  constitutes  a  metamorphosis  of  the 
vegetations  on  the  valve.  These  stalactitic  osseous  masses, 
he  says,  occasion  and  promote  the  continued  formation  of  new 
vegetations  ;  and  are  consequently  very  commonly  surrounded 
by  them.  Calcareous  concretions  and  morbid  aifections  of  the 
valves  generally  follow  the  law  which  determines  the  great 
prevalence  of  disease  on  the  left  side  of  the  heart  as  compared 
with  the  right  side :  ossification  especially  is  so  rare  on  the 
right  side  that  it  has  been  denied  altogether.  Hasse,  however, 
has  seen  partial  ossification  of  the  pulmonary  artery ;  and  Dr. 
Hodgkins*  also  reports  a  case  of  thickening  and  bony  deposit 
in  the  pulmonary  artery  close  to  the  valves. 

A  condition  of  the  valves  remains  to  be  pointed  out,  which 
was  first  demonstrated  by  Dr.  Thurnam;t  it  consists  in  a  sac- 


Aneurism  of  the  mitral  valve ;  a  pouch  projecting  into  the  cavity  of  the 
left  auricle,  about  three  quarters  of  an  inch  high,  and  half-an-inch  wide.  It 
has  burst  by  an  irregular  rent  on  one  side.  St.  Bartholomew's  Museum, 
l'2th  Series,  62. 

cular  dilatation,  which  he  attributes  to  a  gradual  distension, 
and  hence  terms  aneurism  of  the  valves.  It  is  met  with  in  the 
aortic  and  tricuspid,  but  most  commonly  in  the  mitral  valves. 
Dr.  Peacock:^;  has  also  recorded  a  similar  affection  of  the  valve 
of  the  foramen  ovale.  We  find  that  the  dilatation  may  exist 
without  any  lesion  of  continuity  in  the  tissue  ;  the  endocardial 
lining  being  traceable  throughout  the  pouch.  This  in  the  case 
of  the  mitral  valve  projects  into  the  left  auricle,  and  is  often 
filled  with  a  clot  of  blood.     This  form  would  correspond  with 

*  Catalogue  of  Guy's  Hospital  Museum.  No.  1403. 

t  Medico-chirurgical  Transactions,  vol.  xix.  p.  162.  vol.  xxi.  p.  187.  vol.  xxiii. 
p.  323. 

t  Pathological  Reports,  18"i0-51,  p.80.  Several  instances  of  valvular  aneurism 
are  detailed  in  the  same  volume,  p.  72,  77,  and  78. 
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what  is  termed  true  aiieiirism  of  the  arteries.  A  second 
variety  is  that  resulting  from  inflammation  of  the  valves,  by 
which  a  solution  of  continuity  is  efiected  in  the  lining  mem- 
brane. Rokitansky  states,  that  he  has  found  it  occur  either 
as  a  fissure  brought  on  by  softening  of  the  membrane,  or  by 
disintegration  of  the  subjacent  tissue  ;  or  again,  by  ulceration 
of  the  endocardium  resulting  from  an  abscess  proceeding  from 
the  lowest  part  of  the  valve.  Thus,  he  continues,  when  the 
valve  has  been  perforated  to  a  greater  or  less  extent,  the  blood 
which  impinges  on  it  penetrates  into  its  parenchyma  and 
causes  more  or  less  extensive  infiltration.  We  give  this  ex- 
planation in  deference  to  the  authority  from  whom  it  eman- 
ates ;  we  cannot,  however,  deny  that  the  evidence  in  favour  of 
the  prevailing  cause  of  valvular  aneurism  behag  dilatation  of 
the  coats,  rather  than  a  rupture  of  the  membrane,  appears  to 
us  to  be  the  stronger.  The  form  of  the  aneurism  is  almost 
invariably  that  of  a  circular  cup,  varying  in  size  from  a  pea 
to  a  walnut ;  nor  does  it  appear  from  the  cases  which  we  have 
analyzed,  that  the  aflection  so  uniformly  terminates  in  lacera- 
tion as  Rokitansky  afiirms. 

We  have  for  the  sake  of  convenience  reviewed  the  diseases 
affecting  the  individual  tissues  of  the  heart  separately ;  but 
before  proceeding  further,  it  may  be  well  to  dwell  for  a  brief 
space  upon  their  complications  -with  one  another,  and  with 
morbid  phenomena  in  other  vital  organs.  The  fact  of  the  in- 
timate connexion  between  a  rheumatic  diathesis  and  pericar- 
dial and  endocardial  inflammation,  has  already  been  alluded 
to.  We  cannot  show  the  relation  better  than  by  extracting 
from  Dr.  Latham's  Lectiires  on  Clinical  Medicine,  the  statisti- 
cal facts  illustrative  of  the  subject,  to  which  that  author's 
large  experience  had  led:— The  number  of  cases  of  acute 
rheujnatism  which  occurred  to  him  were  136,  out  of  which 
90  presented  symptoms  of  heart  disease  ;  of  these  63  were  diag- 
nosed as  afi'ecting  the  endocardium  alone,  7  the  pericardium 
alone,  and  11  both  endo-  and  pericardium.  Out  of  the  total 
number  only  three  proved  fatal ;  they  were  men,  and  in  them 
both  surfaces  of  the  heart  were  inflamed.  In  all  cases  of 
heart  disease  other  organs  will  be  liable  to  be  aflected  in  pro- 
portion, as  difi'erent  parts  of  the  circulation  are  more  immedi- 
ately involveu.  While  disorders  of  the  arterial  system  more 
directly  induce  deranged  action  in  the  brain,  the  spleen,  and 
the  kidneys  ;  the  lungs,  the  liver,  and  the  chylopoietic  viscera 
suffer  chiefly  in  derangements  acting  immediately  upon  the 
venous  system.  As  a  matter  of  course  this  distinction  is  one 
that  cannot  be  always  demonstrated,  as  in  an  advanced  stage 
of  cardiac  disease  of  either  side  of  the  heart,  or  of  any  one 
portion,  the  entire  circulation  must  of  necessity  be  impau-ed. 
On  the  arterial  side  we  find  that  more  particularly  a  compli- 
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cation  between  granular  degeneration  of  the  kidneys  with  heart 
disease  obtains ;  thus  Dr.  Bright  has  shown,  that  in  a  hun- 
dred cases  of  this  disease,  the  heart  presented  lesions  in  at 
least  thirty-five,  a  number  which  would  probably  have  been 
increased  if  the  condition  of  this  organ  had  been  noted  with 
the  same  care  in  all.  This  proportion  has  been  confii-med  by 
the  researches  of  Dr.  Taylor.*  The  secondary  effects  pro- 
duced by  the  dislocation  of  lymph  from  the  left  side  of  the 
heart,  in  the  brain,  the  spleen  and  the  kidneys,  by  blocking 
up  the  arteries,  and  thus  altering  the  nutrition  of  the  parts  to 
which  they  lead,  we  have  already  alluded  to.  The  influence 
of  valvular  disease  in  producing  hypertrophy  is  a  point  of 
great  importance,  and  its  connexion  with  pericardial  and 
endocardial  inflammation  has  been  especially  dwelt  upon  by 
Bouillaud.  Its  influence  in  affecting  the  circulation  rii  the 
brain  is  undeniable,  but  it  is  probable  that  the  frequency  with 
which  it  induces  hfemorrhage,  either  in  the  lungs  or  in  the 
brain,  has  been  overrated.  In  many  of  the  cases  on  record  of 
cerebral  apoplexy  connected  with  cardiac  hypertrophy,  the 
result  was  more  justly  attributable  to  the  coincident  arterial 
disease  than  to  the  increased  impulse  of  an  enlarged  heart. 
Pulmonary  apoplexy  appears  rather  to  be  connected  with  the 
obstructions  to  its  circulation  presented  by  mitral  disease 
than  by  an  hypertrophic  condition  of  the  heart.  With  regard 
to  the  liver,  we  find  that  in  fatty  degeneration  of  the  heart  it 
commonly  presents  a  similar  concomitant  affection,  not  to 
speak  of  the  congestion  to  which  it  is  almost  invariably  sub- 
ject when  the  return  of  the  blood  to  the  heart  is  in  any  way 
impeded ;  more  than  any  other  organ  it  is  enabled  by  its  size 
and  elasticity,  as  well  as  by  its  functions,  to  serve  as  a  species 
of  reservou"  where  the  balance  of  the  circulation  is  distui'bed, 
a  reservoir  which  may  be  fi-equently  overcharged,  but  from 
which  we  are  more  able  to  draw  off  the  surplus  -nithout 
too  much  debilitatmg  the  system  than  from  any  other  organ. 
Congestions  of  the  venous  system  of  the  entire  body  are  fre- 
quent in  cardiac  disease,  and  manifest  themselves  by  lividity 
of  the  cutaneous  sxirface  and  of  the  mucous  membranes  ;  and 
the  secondary  effects  of  stasis  are  sho'wm  in  these  tissues  by 
oedema  and  hsemoiThage,  while  in  the  serous  cavities  they  are 
evidenced  by  an  effusion  of  serum — one  form  of  passive  dropsy. 
Of  the  latter  we  find  the  peritoneum  chiefly  prone  to  suffer,  a 
circumstance  which  we  may  fairly  attribute  to  the  absence  of 
any  compression,  such  as  we  find  normally  exerted  upon  all 
the  other  serous  sacs.  With  these  few  remarks  on  a  subject 
which  belongs  rather  to  the  domain  of  the  history  of  disease 
than  the  records  of  morbid  anatomj'-,   we  pass  to  the  con- 

*  Medico-chirurg.  Trans.,  vol.  ssviii.  p.  536. 
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sicleration   of  the  conditions  with   which  cyanosis  is  found 
associated. 

CYANOSIS. 

Cyanosis  is  a  term  applied  to  a  livid,  purplish  hue  of  the 
cutaneous  surface,  which  is  found  to  accompany  some  organic 
and  congenital  disturbances  in  the  central  organ  of  the  circu- 
lation, of  a  more  intense  character  than  the  slaty  tinge  which 
the  complexion  is  very  frequently  observed  to  assume  in  ac- 
quired disease  of  the  heart.  It  was  formerly  attributed,  on 
theoretical  grounds,  solely  to  one  lesion,  a  permanent  patency 
of  the  foramen  ovale  ;  and  although  this  occasionally  gives  rise 
to  the  affection,  by  allowing  an  intermixture  between  the  blood 
of  the  two  sides  of  the  organ,  and  causing  it  to  be  circulated 
through  the  system,  without  having  undergone  the  purifying 
process  to  which  it  ought  to  be  subjected  in  the  lungs  ;  it  is 
satisfactorily  demonstrated,  both  that  the  foramen  ovale  may 
remain  open,  to  a  considerable  degree,  throughout  life,  \^dthout 
inducing  any  serious  disturbance  of  the  circulation  ;  and  on  the 
other  hand,  that  various  other  irregularities  in  the  heart  may 
give  rise  to  cyanosis.  Bizot  found  the  foramen  ovale  more  or 
less  open  in  forty-four  out  of  155  subjects,  in  none  of  whom 
there  was  a  trace  of  the  morbus  cceruleus.  Two  openings 
have  been  found  in  the  ventricular  septum,  and  no  cyanosis 
resulted  ;  a  marked  instance  of  this  kind  in  an  individual  who 
attained  to  the  age  of  eight  years,  was  brought  before  the 
Pathological  Soc?ety,  by  Dr.  Quain,  in  1847.  In  such  a  case, 
we  are  justified  in  assuming  that  the  forces  of  the  two  sides  of 
the  heart  are  so  exactly  balanced  as  not  to  disturb  the  circu- 
lation ;  and  the  orifice  of  the  pulmonary  and  systemic  arteries 
being  patent,  the  contents  of  each  side  pass  into  their  proper 
channel.  That  this  is  a  prevailing  law  for  many  cases  of 
cyanosis,  is  shown  by  the  fact,  that  it  frequently  does  not 
manifest  itself  unless  there  is  some  further  cause  for  derange- 
ment of  the  circulation,  such  as  a  bronchitic  affection,  to  which, 
it  may  be  remarked,  cyanotic  individuals  are  peculiarly  subject. 

The  lesion  that  appears  to  be  most  constantly  associated 
with  cyanosis,  and  which  may  be  regarded  as  its  primary 
cause,  is  a  contracted  state  of  the  pulmonary  artery  ;  and,  as 
in  that  case  more  than  usual  pressure  will  continue  to  be 
exerted  upon  the  foramen  ovale,  this  will  necessarily  remain 
patulous,  and  allow  a  passage  of  blood  from  the  right  to  the 
left  auricle  ;  in  such  a  case  it  may  be  almost  looked  upon  as  a 
safety  valve.  Gmtrac*  has  analyzed  fifty  cases  of  cyanosis, 
and  among  them  found  obstruction  at  the  pidmonic  orifice  in 
twenty-six ;  the  proportion  is  stated  to  be  still  greater  by 
other  authors.  But  the  blue  disease  is  not  necessarilj'  the 
*  Sur  la  Cyanose,  Paris,  1821. 
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result  of  an  admixture  of  the  contents  of  the  two  sides  of  the 
heart ;  any  thing  causing  an  arrest  in  the  return  of  the  venous 
blood  to  the  heart  is  sufficient  to  give  rise  to  it.  In  the  first 
volume  of  the  Pathological  Reports,  (1847,  p.  25,)  we  find  a 
case  of  marked  cyanosis,  recorded  by  Mr.  Ebenezer  Smith,  in 
which  the  foramen  ovale  was  perfectly  closed,  and  had  evidently 
been  so  for  some  time  before  birth ;  there  was  no  iater-ven- 
tricular  communication,  the  pulmonary  artery  was  large,  but 
the  left  auriculo-ventricular  opening  was  small,  and  the  left 
ventricle  was  almost  obliterated ;  the  walls  were  contracted  on 
a  small  cavity  at  the  base,  not  exceeding  two  or  three  lines  in 
diameter.  The  aortic  opening  was  also  very  small,  bemg  aboiit 
two  lines  wide ;  and  the  arch  was  much  smaller  than  the 
pulmonary  artery.  The  mitral  valve  was  altogether  defective 
m  structure,  consisting  only  of  two  small  bands  without  any 
curtains.  Here  then  there  was  an  evident  arrest  at  the  aortic 
orifice,  which  reacted  upon  the  pulmonary  circulation,  and 
through  that  upon  the  systemic  capillaries.  The  lungs  were 
too  much  charged  with  blood  to  perform  the  duty  of  aeration 
effectually,  and  a  congested  or  cyanotic  condition  of  the  sur- 
face residted.  Similar  instances  of  the  cyanosis  bemg  due  to 
contraction  at  the  aortic  orifices  are  on  record,  but  it  may 
also  happen  without  this  sj-mptom.  Dr.  G.  A.  Kees  presented 
the  heart  of  a  child  to  the  Pathological  Society,  in  1847,*  in 
which  the  aortic  was  much  smaller  than  the  pulmonic  orifice, 
and  there  was  no  cyanosis.  The  ductus  arteriosus  continumg 
open,  allowed  the  blood  to  pass  from  the  pulmonic  artery, 
directly  to  the  aorta,  so  that  the  blood  distributed  to  the 
lower  part  of  the  body  must  have  been  almost  entirely  venous. 

One  of  the  most  palpable  instances  that  has  occurred  to  us, 
proving  how  little  we  are  able  to  accoimt  for  cyanosis  theo- 
retically, was  that  of  a  child  that  lived  to  the  age  of  nine 
weeks,  and  whose  heart,  after  death,  was  found  to  present  no 
auriculo-ventricular  opening,  on  the  right  side,  while  there 
was  scarcely  any  inter-ventricular  septum  at  all.  Here  there 
had  been  no  cyanosis,  although  a  thorough  intermixtui'e  of 
the  venous  and  arterial  blood  must  have  necessarily  taken 
place. 

Bouillaud  f  is  of  opinion  that  the  communication  between 
the  two  sides  of  the  heart,  and  the  consequent  admixture  of 
the  arterial  and  venous  blood,  has,  comparatively,  little  to  do 
with  the  purple  hue  of  the  complexion,  which  he  considers  to 
resiilt,  mainly,  from  the  coincident  obstacle  ofi'ered  to  the 
circulation  by  a  malformation  of  the  arterial  orifices  of  the 
heart.  The  numerous  cases  on  record,  in  which,  not  only  the 
foramen  ovale  was  patulous,  but  in  which  there  was  further 

*  Reports,  1817-48,  p.  203. 
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oviilonoo  (if  the  artiial  ]iass;)gi>  of  iho  blood,  tliroiMly  from  ono 
sido  of  tho  hoivrt  to  tlu>  other,  shows,  as  l>r.  roaooi-k*  has 
ronvarkoil.  that  thoro  is  a  want  of  just  rohition  hitwoou  the 
amount  of  voiunis  blooil  iMitorina;  tho  gonoral  linidation  ami 
iho  ilogivo  of  cyanosis.  The  lesions  that  arc  fomul  in  con- 
nexion with  this  symptom,  consequently,  rciinirc  to  be  iiue- 
fully  analyzed,  before  we  can  ileti-nnine  the  exact  jiart  that 
each  bears  in  its  inoduction.  Thi>y  may  shortly  be  enume- 
rated as  a  patulittis  citndition  of  the  foramen  ovale,  fron\  the 
valve  not  ci\tircly  covering  the  orilice ;  with  this  a  defective 
involution  of  the  Eustachian  valve  is  conuuonly  conibiiunl ; 
permanent  patency  of  the  »luct\is  arteriosus ;  contraction  of 
tJto  arterial  oriticcs  ;  a  deticicncy  in  the  intcr-ventriciilar 
septum ;  ami  the  malformation  in  which  the  aorta  sprins^^s 
from  both  ventricles.  The  ertect  tijion  the  heart  itself  in 
these  cases  is  to  prodticc  hy]U'rtrophy  and  dilatation,  more 
especially  of  the  right  ventricle. 

Cyanosis  is  a  iliseaso  whicli  generally  shows  itself  at  or 
immediately  after  birth.  The  circiunstance  that  it  occasion- 
ally makes  its  appearance  later  in  lite,  has  iniiuced  Meckel 
and  Abernethy  to  assume  that  the  foramen  ovale  may  reopen, 
au  hyjiothesis  which  is  unnecessary,  as  we  now  know  how 
frenuently  a  comnuinication  exists  between  the  atuides,  with- 
out jM'oducing  cyanosis,  and  that  this  lesion  may,  under 
certain  circumstances,  as  in  diseased  states  of  the  lungs, 
indtice  a  dist\irbani-e  in  the  balance  of  the  ciri'idatii>n,  sutli- 
ciont  to  force  the  blood  through  tho  auricular  septum. 

Stress  has  beeii  laid  by  several  authors  \ipon  the  circumstance 
that  the  lingers  of  cyanotic  individuals  are  found  chibbed.  We 
only  advert  to  it  to  meittiou  that  it  is  by  no  means  diagnostic 
of  tliis  form  of  heart-disease,  or,  in  fact,  of  any  distinct  ma- 
lady. A  more  important  point,  is  lui  observation  that  Koki-. 
tansky  concludes  his  remarks  on  the  subject  with  ;  to  tlie 
ctfect  that  cyanosis  is  incompatible  with  tubcrc\ilosis,  against 
which  he  states  that  it  oflers  a  complete  protection.  We  do 
not  deny  that  this  is  the  prevailing  rule,  yet  it  is  not  as  abso- 
lute as  the  author  quoted  asserts.  In  the  Report  of  tlic 
Pathological  Society  for  ISlS  (p.  '200)  we  tind  a  case  presented 
by  T)r.  Peacock,  wliich  refutes  the  unircrsality  of  the  law. 
There  the  post-mortcn\  examination  of  the  inilividual.  a  young 
man,  aged  twenty,  establishcil  the  following  facts  : — The  right 
lung  was  extensively  permeated  by  tubercle,  and  towarils  the 
apex  exhibited  several  small  cavities;  the  left  hnig  contiurred 
mtich  solid  tubercle ;  the  heiut  was  hypcrtrojihic  ;  the  pul- 
monary artery  oxhibiteil  a  complete  diaphragm,  formed  by 
adhesion  of  the  valves,  leavhig  only  a  snuUl  triangular  aper- 
tiue ;  the  foramen  ovale  was  very  widely  patulous.  There 
•  ratUol.  Keports,  ISDn  p.  201 
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liiid   1)Cou    cyiinoHiH   (Inline    lili',    Iml.    ii"!,    in   a   very   iniukcd 

JlcsidcH  tlic  nuiUnnimtioiis  of  wliidi  wo  liiivo  jiiHt  Hpokcn, 
Wf  iiiid  otlicr  (loii^'ciiitid  ad'cctiDiiH  of  tlic  ciTifrid  ort^aii  of  tlic 
circulation  wliicli  an;  c()iiii)at,il)io  witli  life,  to  wliicli  we  iiiuhI. 
briefly  turn  our  attention.  'I'liowe  liitlicrto  mentioned  linve 
all  been  inHtaiiccH  of  an  arrcHt  of  develo]iiiient ;  an  execHM  ol' 
development  in  nirely  met  with  in  the  lieart,  except  as  an 
ueiinired  condition.  Jn  all  tln^  viuietie.H  of  con^enitid  arrcMt, 
wv  k(m;  a  tendency  to  return  to  the  ])riinitiv(3  iy]u<.  oC  a  Hin^lo 
pnlHating  cavity;  in  itHciCa  Huflicient  proof,  if  any  he  lu-cded, 
that  tiio  orj^an  in  not  a  (H)nd)ination  of  two  ori^^inidly  dintiin't 
hearts,  l)ut  tlnit  it  arrivcH  at  itH  ])erfect  Htatf;  hy  a  suhdivision 
of  a  Hin^h.'  cavity.  Ah  the  (growth  jn-occedH  thrcni^ii  ilH  dif- 
ferent stai^cs,  from  the  Hinijile.st  condition  of  the  pidHatin|^ 
veHHcl,  to  the  coniph'X  niechaniHm  of  the  perfect  heart,  we  .see 
doHC  re.HcmhlanccH  hetwcen  teni])orary  conditionH  (d'  I  he  hunnin 
luuirt,  to  ])(.'rinanent  conditionw  ol'  the  lu'arl  in  tiie  h)wcr  ani- 
nnd.H.  'riiiiM  the  tyi)e  of  the  ])iHcine  heart  in  proHcnted  in  those 
cases  where  in  a  nnui  we  only  (Ind  a  single  auricle  and  ven- 
tricle. Jlere  an  aorta  proceeds  from  tln^  latter,  from  which 
th(!  Inn^^s  arc  nourished  hy  tin-  ductus  arteriosus,  while  both 
vena-  eavse  ami  ])ulmoiniry  veins  disclnirf^e  into  tin;  auricle. 
(Jlnldren  are  known  to  live  several  nmnths  witli  this  defect, 
without  iwcesi^arily  presenting;  any  nnirked  symptoms  of  de- 
ran^i.'d  circidalion.  In  the  next  dcf^rei!  we  fnul  an  aindo^y 
with  the  ami)hil)ions  heart,  the  se])tum  ventricnl<n-um  beinj; 
absent,  or  imperfectly  develo])ed,  while  there  are  two  auricular 
cavities.  A  defect  in  the  ventricidar  sei)tuni  is  commonly 
associated  with  that  malfoiination  <d'  tin-  aorta,  in  whii:h  it 
conunnnicates  with  either  side-  of  tin;  heart,  the  jjulmonary 
artery  being  displaced,  or  altogether  absent.  'I'ln;  defect  in 
the  inter-ventricidar  se])tnm  may  present,  vario\is degrees,  from 
a  mer(;  nnlinjcnt  at  the  apex,  to  a,  full  (lcvclo|)ment  of  the 
j)artitioii,  with  the  exception  of  a  minuti:  orifice  near  (he 
base. 

A  very  cnriims  anonndy,  a  genuine  freak  of  nature,  consists 
in  a  trans])osition  of  tiie  puhnonary  artery  and  the  aorta,  the 
former  arising  from  the  right,  the  latter  from  the  left  ven- 
tricle;  an  a(;ci<lcnt  which  is  attributabh;  to  an  abnormal  divi- 
Bifui  being  ((lected  in  tlu'  arterial  bulb,  at,  the  pi'riod  of  intra- 
uteriiM'  life,  vvln-n  the  braneiual  arches  an:  being  conxcrlcd 
int<j  the  arteries  of  tin;  njijxrr  extremiti(;s  and  head,  and  into 
the  ))ulfnonary  arteries.  Again,  we  are  infornud  by  'I'ominu- 
Bini  *  of  an  instance  occurring  in  a  female,  aged  twenty-live, 
who  had  lujt  been  cyainitic  until  the  last  days  of  her  life,  and 
had  enjoyed  general  good  health,  in  whom  a  circular  orifice 
*  Quoted  by  ISoiilllauU,  vol.  II.  p.  ('.71,  tsil. 
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in  the  parietes  of  the  left  ventricle,  established  a  permanent 
and  free  commnnication  between  this  cavity  and  the  pul- 
monary artery.  Other  varieties,  ta  the  configuration  of  the 
heart  and  the  distribution  of  the  vessels,  are  recorded  hi  the 
■works  of  Meckel  and  GeofiBfoy  St.  Hilaire,  which  contain  a 
full  account  of  everything  relating  to  the  subject.  We  have 
adverted  to  those  most  frequently  met  with.  The  valves  of 
the  heart,  in  these  various  malformations,  generally  present 
some  alteration,  being  thickened,  corrugated,  or  otherwise 
changed  fi-om  their  normal  constitution.  An  alteration  iii  the 
calibre  and  form  of  the  parietes  of  the  heart  is  not  less  frequently 
found  to  accompany  the  arrest  of  development  spoken  of;  hyper- 
trophy of  one  or  more  parts  is  a  very  common  accompaniment. 
The  valves  frequently  present  a  congenital  arrest,  or  excess  of 
development,  sometiines  independent  of  any  other  malforma- 
tion of  the  heart,  but  commonly  associated  with  farther  lesions. 
In  reference  to  the  arterial  orifices.  Dr.  Peacock  *  observes, 
that  the  aperture  may  be  defended  by  a  single  valve,  pro- 
truded forwards  in  the  course  of  the  cuxulation,  a  condition 
seen  chiefly  m  the  pulmonic  artery,  or  only  two  valves  appear, 
owmg  to  two  having  united  at  their  edges  ;  or  again,  there 
may  be  two  fully  developed  semilmiar  valves,  with  an  abortive 
valve  intervenmg.  Of  forty-one  cases  of  defect  in  the  num- 
ber of  the  valves,  Dr.  Peacock  found  the  malformation  at 
the  pulmonic  in  nine  ;  in  thirty-two,  at  the  aortic  orifice. 
Of  fifty  cases  of  malformation  of  the  semilunar  valves  ex- 
amined by  the  same  observer,  nine  were  examples  of  excessive 
development.  Of  these  he  found  that  eight  were  cases  m  which 
the  pulmonic  valves  were  m  excess,  and  in  one  only  was  there 
more  than  the  natural  number  of  valves '  at  the  aortic  orifice. 
"  In  some  cases  the  excess  in  the  number  of  valves  seems  to  be 
due  to  the  di\ision  of  one  of  them  into  two,  svich  divided 
valves  being  smaller  m  size  than  the  others.  In  others  there 
are  three  valves  of  nearly  equal  size,  A\-ith  a  smaller  supple- 
mentary valve  interposed  between  two  of  them.  Occasionally 
the  aperture  is  provided  with  four  valves,  gradually  decreas- 
ing m  size,  and  in  the  other  cases  there  may  be  foru-  valves  of 
nearly  equal  size,  and  natural  form."  Similar  defects  are 
met  with  in  the  tricuspid  and  mitral  valve,  but  more  rarely. 

*  Eeport  of  the  Pathol.  Soc,  1S52,  p.  292. 


CHAPTER  XXII. 


THE    BLOOD    VESSELS. 


In  estimating  the  morbid  lesions  occurring  in  the  blood- 
vessels, we  must  bear  in  mind  that  they  are  mere  conduits  for 
the  fluid,  by  which  nutrition  and  the  metamorphoses  of  the 
tissues  are  effected,  and  that  they  therefore  bear  a  very  differ- 
ent relation  to  disease  from  that  presented  by  the  central  organ 
of  the  circulation,  or  by  the  blood  itself.  It  is  the  more 
necessary  to  urge  this  as  so  much  that  has  been  -wiitten  with 
regard  to  the  main  pathological  condition,  which  we  are  able 
to  excite  and  observe  in  the  living  tissues,  inflammation, 
appears  to  have  originated  in  the  \iew,  that  the  coats  of  the 
blood-vessels  were  the  most  essential  elements  in  the  produc- 
tion and  maintenance  of  the  phlogistic  process.  This  is  o-wing 
to  the  experiments  having  been  necessarily  of  a  character  to 
irritate  the  vessels  from  without,  and  prodxice  rather  a  phy- 
sical, than  a  vital  effect.  We  cannot  in  this  way  imitate  those 
constitutional  causes  of  inflammation,  to  which  we  must  gene- 
rally attribute  its  production,  and  in  which  it  is  impossible 
not  to  recognize  the  state  of  the  blood  as  constituting  the  fii'st 
element  in  the  production  of  the  phenomena  in  question. 
These  remarks  apply  more  particularly  to  the  capillaries,  but 
we  shall  have  occasion  to  see  that  they  also  bear  upon  many 
of  the  symptoms  met  with  in  the  larger  vessels.  The  differ- 
ence in  the  direction  of  the  current,  in  the  composition  of  the 
blood,  in  the  velocity  and  force  of  the  circulation,  and  in  the 
structm-e  of  their  coats,  are  puints  that  must  not  be  over- 
looked in  forming  an  estimate  of  the  diseases  of  the  two  great 
classes  of  vessels,  the  arteries  and  veins.  The  manifestations 
of  disease  in  its  primary  and  secondary  form  are  essentially 
different  in  the  two,  as  we  find  their  physiological  and  ana- 
tomical relations  to  be  widely  apart.  The  arteries  exhibit 
between  their  lining  membrane  and  cellvdar  coat  a  dense 
fibrous  layer,  which  contains  no  vessels,  and  therefore  re- 
moves the  vasa  vasorum,  which  ramify  in  the  cellular  coat, 
much  further  from  the  lining  membrane  than  is  the  case  in 
the  vems,  nor  can  any  vessels  be  detected  on  the  Immg  coat, 
or  between  it  and  the  middle  tunic.     To  this  circiunstance, 
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and  not  to  any  difference  in  the  supply  of  blood-vessels,  we 
must  attribute  the  fact,  that  while  irritation  of  the  lining 
membrane  of  the  veins  rapidly  and  easily  prodvices  inflamma- 
tory reaction,  it  is  almost  impossible  to  produce  such  effects 
in  the  arterial  lining  membrane.  Hasse  *  is  of  opinion  that 
the  latter,  in  both  mstances,  at  first  merely  yields  to  the  alter- 
nations of  endosmosis  and  exosmosis,  and  does  not  suffer  any 
organic  change  imtil  a  later  period.  In  arguing  on  the  effects 
of  inflaimnation  in  the  arteries,  we  must  not  forget  that  the 
laws  of  exosmosis  and  endosmosis  apply  chiefly  to  fluids  occu- 
pying the  opposite  side  of  the  same  membrane.  In  the  arte- 
ries, we  find  deposits  chiefly  between  the  middle  and  lining 
coat,  and  of  a  character  to  forbid  our  belie\'ing  that  they  can 
be  derived  du-ectly  from  the  current  circulatmg  in  the  vessel. 
Here,  then,  the  exudation  from  the  vasa  vasorum  has  traversed 
the  dense  fibrous  coat ;  and  there  appears  to  be  no  reason  for 
refusing  to  admit  that,  eventually,  the  lining  coat  may  be  in- 
volved in  a  similar  process.  Without  entering  fui'ther  into 
these  considerations  we  may  observe,  that  we  are  unable  to 
join  those  who  look  upon  the  reddening  of  the  internal  coat 
accompanying  its  thickened  condition,  which  camiot  be  attri- 
buted to  post-mortem  action,  to  mere  imbibition ;  but  that 
there  must  be  some  change  in  the  nutrition  of  the  parts  analo- 
gous to  urflammation  in  other  parts. 

THE   ARTERIES. 

To  proceed  systematically  we  shall  first  examine  the  morbid 
conditions  of  the  arteries. 

We  have  seen  that  it  is  a  subject  of  debate  whether  the  mid- 
dle and  lining  coats  of  the  arteries  are  subject  to  inflammation  ; 
as  they  possess  no  blood-vessels  of  their  own,  we  can  scarcely 
assume  them  to  present  symptoms  of  the  primary  phenomena 
of  inflammation  ;  but  that  they  may  be  secondarily  involved  in 
inflammatory  affections  proceeding  from  the  cellular  sheath, 
cannot  be  doubted.  A  most  interesting  case  of  acute  arteritis 
in  a  previously  healthy  individual,  a  gentleman,  aged  twenty- 
nine,  is  recorded  by  Dr.  Romberg,  f  where  sudden  pain  mani- 
fested itself  in  the  right  femoral  artery,  affecting  the  distribu- 
tion of  the  artery  in  the  limb,  then,  mounting  up  to  the  aorta, 
passed  to  the  left  Uiac  and  its  branches.  Endocarditis  followed, 
and  inflammation  of  the  arteries  in  the  left  \ipper  extremity  ; 
the  entire  illness  lasted  from  the  20th  October,  1844,  to  the 
5th  December,  of  the  same  year.  The  post-mortem  was  per- 
formed by  Professor  Froriep  thirty  hours  after  death,  and  the 

*  Pathological  Anatomy,  Syd.  Soc.  Ed.  p.  11. 

t  Manual  of  Nervous  Diseases,  Sydenham  Society's  Edition,  vol.  ii.  p.  238. 
Since  the  above  was  written  a  very  similar  case  has  occurred  under  the  care 
of  Dr.  Sibson,  at  St.  Mary's  Hospital. 
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following  appearances  were  found  in  the  arteries  : — A  pale  red, 
fii'm  clot,  was  discovered  in  the  abdominal  aorta  close  to  its 
division  ;  it  blocked  up  the  artery,  and  adhered  closely  to  its 
lining  membrane,  which  was  smooth  and  not  reddened.  This 
coagulum  extended  into  the  two  iliac  arteries,  gradually  be- 
came thinner,  and  terminated  in  a  point.  At  the  point  at  which 
the  left  external  iliac  is  given  off,  there  was  an  equally  firm 
but  lighter  coloured  exudation .  The  left  external  iliac  as  far 
as  Poupart's  ligament,  was  filled  up  with  a  thuiner  coagulum 
containing  much  cruor  ;  it  could  be  easily  detached  from  the 
lining  membrane,  which  was  thickened,  reddened,  and  friable, 
and  could  be  easily  detached  from  the  fibrous  coat.  The  mid- 
dle and  external  coats  were  also  thicker  and  more  friable  than 
in  the  normal  state.  Between  the  membranes  there  was  an 
exudation  of  lymph,  which  was  also  distinctly  perceptible  in 
the  cellular  tissue  surrounding  the  arteries.  The  latter  was 
particularly  inflamed  under  Poupart's  ligament,  and  the  neigh- 
bouring lymphatic  glands  were  tumefied  and  reddened.  The 
crural  artery  contained  a  firm  coagulum  at  the  point  at  which 
the  profunda  is  given  ofi",  which  could  only  be  detached  with 
difficulty  from  the  dark  red  lining  membrane,  and  which  ex- 
tended into  the  profmida.  Fiu-ther  on  the  crural  artery  was 
filled  with  a  grumotis  coagulum,  and  the  lining  membrane  was 
villous,  rough,  and  much  reddened.  Then  came  a  free  spot, 
but  at  the  part  where  it  passes  through  the  adductor,  it  was 
again  closed  by  a  firm  coagiilum,  and  the  corresponding  lining 
membrane  was  much  reddened,  softened,  and  pulpy.  The 
tissues  here  were  in  a  state  of  gangrene,  the  right  internal  iliac 
was  unaffected.  A  firm,  pale  clot,  strongly  adhering  to  the 
lining  coat,  was  discovered  in  the  external  iliac  close  to  the 
point  at  which  it  is  given  off"  by  the  common  iliac  artery.  The 
crural  artery  of  the  same  side  was  narrow  and  contracted  ;  the 
lining  membrane  thrown  into  folds,  containing  a  solid  plug  at 
the  site  of  the  profimda ;  the  lining  and  other  membranes  being 
much  reddened  and  thickened.  A  similar  coagulum  was  found 
ill  the  left  brachial  artery  at  its  division,  extending  into  the 
radial  and  ulnar.  The  heart  was  hypertrophic,  and  a  roundish 
excrescence  was  found  attached  to  the  mitral  valve,  Avhich  was 
proved  by  Professor  Midler  to  consist  of  fibroid  tissue,  and  to 
be  subjacent  to  the  endocardium.  The  same  author  confirmed 
the  fact  that  a  thin  layer  of  plastic  exudation  matter  was  found 
on  the  arterial  eoagula,  which  at  many  points  also  invested 
the  lining  membrane.  For  further  particulars,  and  for  the 
author's  views  on  the  case,  we  must  refer  the  reader  to  Dr. 
Romberg's  work.  We  have  extracted  so  much  of  it  as  refers 
to  the  subject  under  consideration,  and  because  it  offers  a  com- 
bmation  of  all  those  phenomena  which  writers  attribute  to 
acute  arteritis,  and  which  are  found  in  the  inflammations  of 
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Other  parts  of  the  system  as  a  result  of  a  peculiar  derangement 
of  the  circtilating  fluid.  In  this  respect  the  case  quoted  might 
form  an  appropriate  text  for  the  developement  of  the  whole 
theory  of  the  phlogistic  process.  Bizot*  describes  as  the  result 
of  acute  inflammation  of  the  arteries,  an  albuminous  exudation 
of  greater  or  less  thickness,  of  the  consistencyof  jelly,  transpa- 
rent, smooth,  sometimes  rose-colotu'ed,  at  others  colourless, 
covering  the  liniiig  membrane.  It  is  occasionally  so  transpa- 
rent as  to  escape  attention  unless  very  carefully  exammed. 
It  occurs  in  patches,  solitary  or  numerous,  and  diminishes  the 
calibre  of  the  vessel ;  in  one  case  Bizot  saw  it  entirely  plugging 
up  the  anterior  tibial  artery.  In  the  aorta  this  exudation  is 
formed  mostly  at  the  orifice  of  the  arteries  arising  from  the 
arch,  at  the  mouth  of  the  cceliac,  mesenteric  and  renal  arteries, 
and  at  its  posterior  surface,  so  as  to  block  up  the  mouths  of  the 
intercostal  arteries.  An  instance  of  acute  inflammation  of  the 
aorta  is  recorded  by  ili\  Hodgson  ;t  it  is  to  this  effect : — A  man 
was  seized  with  violent  pneumonia  which  proved  fatal  in  five 
days  ;  the  cadaveric  inspection  exhibited  all  the  thoracic  vis- 
cera in  the  highest  degree  of  acute  inflammation  ;  the  aorta 
was  also  involved  ;  its  internal  coat  being  of  a  deep  red  colour, 
and  a  considerable  portion  of  Ijnnph  being  eff'used  into  the 
cavity.  The  effused  lymph  was  very  intimately  connected 
W'ith  the  mternal  coat  of  the  vessel,  and  a  plug  of  it  had  ex- 
tended into  the  left  subclavian  artery,  and  nearly  obliterated 
the  cavity  of  that  vessel.  In  reference  to  this  siibject  some 
experiments  performed  by  Gendiinj  are  of  considerable  im- 
portance in  demonstrating  the  capability  of  the  coats  of  the 
artery  gi\'ing  rise  to  inflammatory  exudation  in  the  strict  sense 
of  the  word.  He  found  that  on  injecting  an  irritant  substance 
into  a  portion  of  an  artery  included  between  two  ligatures,  and 
deprived  of  blood,  a  deposit  of  coagtilable  IjTnph  took  place, 
which  arrested  the  internal  coat  and  at  last  formed  a  plug  fill- 
ing up  the  channel.  The  lining  membrane  at  first  was  only 
slightly  discoloured,  and  through  it  a  network  of  injected  ca- 
pillaries might  be  distinguished  on  the  adherent  sui-face  of  this 
tunic  to  the  middle  coat.  When  the  inflammation  has  advanced 
this  was  no  longer  seen,  the  external  coat  having  become  ptxlpy, 
rugous,  and  dull.  The  suppuration  that  followed  did  always 
coincide  with  ulceration  of  the  inner  coat ;  the  pus,  however 
was  not  necessarily  deiDOsited  in  the  vessel,  but  infiltrated  into 
the  cellular  sheath,  forming  small  abscesses.  We  may  reason- 
ably conclude  that  in  arteritis  the  morbid  products  are  de- 
rived from  the  vasa  vasorum  as  w^ell  as  from  the  contained 
blood.     To  sum  up  : — The  symptoms  of  acute  inflammation  of 

*  MC^moires  de  la  Soci6t6  d'Observation,  vol.  1.  p.  311. 

t  On  the  Arteries,  p.  5. 

t  Histoire  Anatoiniciue  des  Inflammations,  vol.  ii.  p.  13. 
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the  arteries  are  more  or  less  extensive,  reddening,  softening, 
thickening,  and  detachment  of  the  lining  coat,  which  exhibits 
an  opaque,  plicated  condition  ;  the  middle  coat  becomes  hj^er- 
trophied  and  friable,  and  iii  the  external  coat  we  find  distinct 
signs  of  congestion  and  exudation.  Within  the  vessel  a 
coagulation  of  fibrine  and  the  deposit  of  coagulable  lymph 
from  the  blood  is  seen,  and  as  secondary  effects  we  have  to  deal 
with  ulceration,  laceration  of  the  coats,  haemorrhage,  and  gran- 
grene  of  the  distal  parts  of  the  system. 

From  the  time  of  J.  P.  Frank,*  who  first  drew  attention 
to  the  subject  of  arterial  infiaimnation,  to  the  most  recent 
periods,  various  pathological  conditions  have  been  attributed 
to  it ;  the  acute  forms  have  been  repeatedly  asserted  to  be  the 
cause  of  trismus  neonatorum,  a  disease  which  at  present  is 
one  of  very  rare  occurrence  among  ourselves.  Dr.  West 
denies  this  cause,  but  Dr.  Collis,t  and  recently  Dr.  SchoUer  J 
satisfied  themselves  of  its  real  existence.  The  latter  found 
inflammation  of  the  umbilical  arteries  in  fifteen  out  of  eighteen 
cases  of  trismus  neonatorum.  There  was  tumefaction  of  the 
umbilicus,  reddening  and  congestion  on  the  external  surface  ; 
the  channel  contained  pus,  and  the  lining  membrane  was 
eroded  and  invested  with  an  albuminous  exudation.  Dr. 
SchoUer  has  carefully  examined  these  parts  in  all  other  new 
born  children  who  died  shortly  after  birth,  and  has  never 
succeeded  in  discovermg  similar  lesions.  It  does  not  appear 
that  traumatic  tetanus  in  the  adult,  to  which  w-e  may  com- 
pare trismus  neonatorum,  is  accompanied  by  similar  lesions. 

The  formation  of  a  coagulum  in  the  artery  is  a  weU-kno-«Ti 
physiological  effect  of  the  laceration  by  mechanical  or  other 
means  of  the  lining  membrane,  and  the  atrophy  or  gangrene 
of  the  part  nourished  by  the  artery  is  an  illustration  of  the 
effects  following  similar  obliteration  of  the  channel  from 
disease.  We  have  alluded  to  the  cerebral  affections  resulting 
from  an  arrest  in  the  arterial  circulation ;  senile  gangrene 
is  another  morbid  condition  which  has  been  ascribed,  by 
Dupuytren  and  Cruveilhier,  to  arteritis.  In  this  there  is  a 
marked  distinction  between  infl;immation  of  the  two  sets  of 
vessels  ;  that  phlebitis  induces  secondary  deposits  and  oedema, 
while  these  occiirrences  are  not  met  with  in  arteritis.  It  is  even 
doubted  whether  the  latter  ever  gives  rise  to  suppuration,  but 
independently  of  the  cases  of  suppuration  in  the  umbilical » 
artery  quoted  from  Dr.  SchoUer,  Andral  and  Hodgson's  § 
authority  II    determine   the    question    aifirmatively,  for  these 

*  De  cnrandis  Hominum  Morbis,  vol.  ii.  p.  363. 
t  Dublin  Hospital  Reports,  vol.  i.  p.  285. 

t  Neue  Zeitsohrift  fur  Geburtskunde,  herausgegeben  von  Busch,  d'Outre- 
pont  und  Ritgen,  vol.  v.  p.  477. 
<)  Anat.  Rathologique,  torn,  ii,  p.  379. 
II  On  the  Arteries,  p.  10. 
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authors  state  tliat  actual  idiopath.ic  suppuration  does  occur 
in  the  artery. 

The  spontaneous  coagulation  of  the  blood  in  the  arteries  is 
not,  however,  the  result  of  inflammatory  action  only.  It  may 
occur  in  consequence  of  a  low  ataxic  condition,  Avhich  does 
not  permit  the  \ital  powers  to  resist  the  chemical  tendencies, 
that  normally  ought  not  to  come  into  play  until  after  death. 
This  spontaneous  coagulation  is  especially  met  with  in  the 
pulmonary  arteries,  where  the  occurrence  of  the  inflamma- 
tory symptoms  has,  as  yet,  not  been  met  with.  Mr.  Paget  * 
in  describing  a  case  of  the  kind  says,  that  nearly  all  the 
branches  beyond  the  primary  divisions  of  the  pulmonary 
artei-y  contained  clots  of  blood,  which  from  a  comparison  with 
those  formd  in  tied  arteries  he  judged  to  be  from  three  to  ten 
days  old.  The  clots  did  not  commonly  extend  contmuously 
from  any  large  branch  of  the  pulmonary  artery  into  many 
of  its  successively  subordinate  divisions,  no  branch  of  the 
pulmonary  artery  less  than  half  a  line  in  diameter  appeared 
to  contain  any  of  these  clots,  and  the  pulmonary  veins  were 
healthy  and  empty.  The  case  under  consideration  proves 
that  a  large  portion  of  the  pulmonary  circulation  may  be 
arrested  for  a  considerable  period  without  immediate  danger 
to  life,  a  circumstance  explained  by  Mr.  Paget  by  assuming 
a  retardation  of  the  circulation  in  the  systemic  vessels  in 
order  to  allow  the  quantity  traversing  them  in  a  given  time 
to  be  equal  to  the  reduced  quantity  which  in  the  same  time 
traverses  the  lungs.  In  order  to  keep  up  the  necessary 
balance,  the  systemic  circulation  is  as  much  less  rapid  than 
the  remaining  pulmonary  circulation  is  more  rapid,  than 
before  the  obstruction  took  place. 

The  formation  of  a  coagulum  in  the  artery  does  not  neces- 
sarily block  up  the  entire  passage,  but  may  leave  a  central 
opening  by  which  the  circulation  yet  continues  to  be  carried 
on.  But  after  the  formation  of  the  clot,  it  in  its  turn  under- 
goes various  changes  ;  it  may  become  absorbed,  or  it  softens 
or  breaks  up  into  granular  matter,  and  is  carried  into  the 
capillary  cu-culation,  or  it  is  capable  of  organization,  and  we 
then  find  m  it  a  network  of  fine  blood-vessels.  The  last 
point  serves  to  elucidate  the  observations  of  the  passage  of  an 
artery  occasionally  seen  m  old  coagrda  formed  after  the  ap- 
plication of  a  ligature.  Lobstein,  as  we  are  informed  by 
Hasse,  met  with  an  arterial  vessel  of  the  calibre  of  the  sty- 
lomastoid artery  running  lengthwise  through  the  femoral 
artery  obliterated  two  years  previously  by  tymg.  Blandm  and 
Earth  have  met  with  analogous  instances,  to  which  may  be 
added  those  cases  in  which,  after  the  complete  obliteration  of 

*  See  Mr.  Paget  on  Obstructions  in  the  Pulmonary  Arteries,  Medico-chirur- 
gical  Transact.,  vol.  xxviii.  p.  533. 
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arteries  by  ligature,  new  vessels  have  been  found  shooting 
from  their  extremities.  The  general  infection  of  the  blood 
from  breaking  up  of  arterial  coagula,  is  a  very  rare  occur- 
rence ;  a  circumstance  vi^hich  establishes  a  marked  distinc- 
tion between  arterial  and  venous  disease  ;  it  is  referred  by 
Rokitansky  to  the  greater  susceptibility  of  the  arterial  blood 
for  taking  up  inflammatory  products,  which  speedily  give  rise 
to  coagulation  and  obturation  of  the  vessel,  and  to  the  cir- 
cumstance that  their  reaction  in  the  arterial  current,  being 
exhausted  toAvards  the  capillaries  in  ordinary  cases,  hinders 
the  general  infection  of  the  blood  beyond  the  limits  of  those 
vessels. 

CHRONIC    ARTERITIS. 

With  regard  to  chronic  arteritis  the  opinions  of  A\Titers 
are  yet  more  divided  than  m  reference  to  the  acute  form. 
The  same  difficulties  in  determming  the  relation  of  cause  or 
effect  in  this  subject  has  been  felt  by  most  of  the  writers  on 
the  subject,  and  have  not  yet  met  then-  complete  solution. 
The  older  authors  attributed  the  appearances  of  chronic  arte- 
ritis to  syphilitic  taint  or  mercurial  poisoning ;  some  of  the 
more  recent,  among  whom  we  may  mention  Corvisart,  *  have 
held  a  similar  opinion,  and  Hodgson  f  supports  it  on  the 
ground  that  he  has  observed  aneurism  and  those  organic 
alterations  which  generally  attend  the  formation  of  anemism, 
to  prevail  in  subjects  that  have  suffered  from  venereal  disease, 
and  who  have  taken  large  quantities  of  mercury. 

While  the  majority  of  authors  are  of  opinion  that  fibrinous 
deposit,  atheroma,  ulceration,  ossification,  and  aneurism,  are 
the  result  of  a  chronic  inflammatory  process,  Hasse  absolutely 
denies  its  primary  existence,  and  only  admits  its  occasional 
occurrence  as  a  secondary  effect  of  the  degenerative  processes 
alluded  to.  On  the  otlier  hand,  Rokitansky  looks  upon 
chronic  inflammation  of  the  arteries  as  an  essential  con- 
stituent of  morbid  deposits  on  the  inner  coats  of  the  vessel, 
and  its  metamorphoses,  but  is  of  opinion  that  it  is  primarily 
manifested  in  the  cellular  sheath  of  the  arteries,  where  it  pro- 
duces hypertrophy,  thickening,  and  condensation,  followed 
by  a  secondary  disturbing  action  upon  the  normal  relation  of 
the  inner  arterial  coats,  the  fibrous,  and  true  lining  membrane. 
It  is  very  certain,  however,  that  we  very  rarely  meet  with 
traces  of  this  superficial  cellular  inflammation  of  arteries, 
except  as  a  result  of  their  imphcation  in  morbid  processes 
of  the  surrounding  tissues,  as  in  phlegmonous  erysipelas,  or 
in  tubercular  destruction  of  the  parts  ;  while  we  constantly 
haA'e   occasion  to  examine   deposits  Tindemeath  the  lining 

*  Essai  sur  les  Maladies  du  Cceur,  p.  319. 
t  On  the  Arteries,  p.  9. 
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membrane  in  their  incipient  stages.  Here  we  almost  uni- 
formly  find  an  accompanying  tumefaction  and  reddening 
atfectmg  the  entire  thickness  of  the  inner  coat,  which  is 
distinctly  perceptible  on  making  a  section  of  the  artery. 
This  change  is  accompanied  by  a  puckering  and  jilicated 
condition,  and  extends  to  a  greater  or  less  distance  beyond 
the  circumference  of  the  deposit.  The  reddening  though 
persistent  is  not  due  to  the  formation  of  new  vessels  ;  the 
microscope  fails  to  detect  them.  The  softening  which  we 
find  to  be  a  common  result  of  inflammatory  action,  aifects  the 
entire  calibre  of  the  artery,  and  in  that  case  may  give  rise  to  a 
uniform  dilatation,  or  to  what  has  been  termed  true  aneurism. 
The  deposit  which  invariably  takes  place  in  the  first  instance, 
between  the  middle  and  internal  coats,  is  of  a  yellowish  tinge, 
and  forms  slight  elevations,  in  circumscribed  clots  or  patches  ; 
as  the  disease  advances  these  coalesce,  and  may  thus  afiect 
the  vessel  to  a  considerable  extent.  We  are  not  prepared  to 
state,  nor  are  we  of  opinion,  that  the  chemical  character  of 
the  primary  deposit  is  in  all  cases  identical ;  this  would  not 


Incipient  atheroma  and  fatty  degeneration  of  an  iliac  taken  from  an  aged 
female.  The  hning  membrane  is  much  puckered,  owing  to  the  irregular 
deposit  of  iibrine  between  it  and  the  middle  coat.  a.  Naked-eye  view  of  the 
artery;  b.  microscopic  appearance  of  the  fibrinous  deposit,  dotted  with  oil 
molecules ;  c.  a  longitudinal  section  of  the  artery  taken  between  *— * ;  j.  the 
inner  coat  with  subjacent  deposit;  m.  middle  coat  unaltered;  o.  the  external 
coat. 

be  in  accordance  with  what  we  know  of  Ihe  elimination  of 
morbid  constituents  of  the  blood.     But  there  is  no  doubt  that 
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in  a  majority  of  cases  the  atheromic  deposit  is  a  secondary, 
fatty  degeneration  of  fibrine.  We  are  inclined  to  suggest 
that  the  more  purely  inflammatory  the  cause  of  the  disease, 
the  more  presumption  thei-e  is  of  a  fibrinous  deposit  in  the 
first  instance.  The  fibrine  seen  by  the  naked  eye  presents 
little  or  no  distinction  from  actual  atheroma  ;  but  on  exami- 
nation by  the  microscope,  we  see  the  delicate  fibrilke  charac- 
teristic of  this  matter  ;  and  we  also  detect  in  it  glistening 
particles  of  oil,  Avhich  show  the  transition  to  atheroma.  The 
fibrine  is  itself  deijosited  in  distinct  lamina:,  which  may  easily 
be  separated  from  one  another  in  the  plane  of  the  vascular 
coats  ;  there  is  no  arrest  of  the  coat  investing  it  on  the  minor 
surface  of  the  artery,  but  this  may  be  peeled  off  to  an  indefi- 
nite extent  beyond  the  deposit,  showing  that  in  the  earlier 
stage  there  is  no  solution  of  continuity  of  the  lining  mem- 
brane, a  point  of  some  importance  in  reference  to  the  doctrine 
expounded  by  Kokitansky.  This  author,  who  treats  of  the 
diseases  in  question,  as  a  new  formation  of  the  lining  mem- 
brane from  tlie  blood,  does  not  appear  to  have  recognized  this 
form  of  deposit,  which  we  have  delmeated,  and  which  is 
clearly  subjacent  to  the  imicr  coat.  Dr.  Hope,  who  does  not, 
however,  apjiear  to  have  confirmed  his  view  by  a  microscopic 
examination,  looks  upon  the  fibrinous  deposit  as  the  first 
stage  of  the  metamorphosis,  and  until  fiu'ther  investigations 
confirm  the  views  of  the  Viennese  Professor,  we  adhere  to 
the  doctrme  just  adverted  to,  in  preference  to  Avhat  we  cannot 
but  regard  as  a  forced  explanation.  It  is,  however,  but  due 
to  the  high  reputation  of  Professor  E-okitansky  that  we 
shovdd  allow  him  to  speak  for  himself  in  this  question,  in 
order  that  fiu'ther  investigation  may  determine  the  pomt ; 
he  says,*  "  The  most  frequent  form  of  disease,  aftectmg  the 
arteries,  is  an  excessive  formation  and  deposition  of  the  linuig 
membrane  of  the  artery,  derived  from  the  mass  of  the  blood, 
and  at  the  same  time  constituting  hypertrophy  of  this  mem- 
brane. In  a  highly  developed  form  of  this  affection,  we  find 
the  imner  surface  of  a  large  artery,  as  the  aorta,  covered  with 
a  foreign  substance,  spread  over  it  at  sepai'ate  points  or  in 
large  patches,  and  forming  a  sti-atum  varyurg  in  thickness,  by 
which  the  inner  surface  of  the  vessel  is  commonly  rendered 
uneven ;  this  substance  is,  in  some  places,  either  greyish, 
greyish-white,  faded  and  translucent,  or  in  others,  milky- 
white,  opaque,  and  similar  to  coagulated  albumen  ;  m  some 
rare  instances  it  is  coloured  by  the  imbibition  of  lnt3matine, 
over  various  extents  of  surface.  Its  free  surface  is  at  the 
same  time  smooth  and  shining,  or  dull  and,  as  it  were, 
wiinkled.  It  is  soft,  moist,  and  succulent,  in  the  translucent 
parts,  and  dense,  di-y,  tough,  and  elastic  in  the  more  opaque 
*  Pathol.  Anat.  -vol.  iv.  p.  201.    Sydenb.  Society's  Ed. 
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portions  ;  resomblinsi  a  cartilage  or  fibro-cartilatrc,  with  wliich 
it  is  usually  compared,  and  lor  which  it  is  still  occasionally 
mistaken.  In  the  latter  condition  it  adheres  internally  to  the 
circular  tibrous  coat."  Ilasse  considers,  that  when  chronic 
arteritis  is  induced  by  degenerative  processes,  we  find  a  deep, 
dingy,  bro^^-nish  red  colour,  extending  to  the  middle  timic,  a 
densely  injected  state  of  the  vasa  vasorum  of  the  cellular 
sheath,  and  a  deposition  of  plastic  material  in  the  calibre  of 
the  vessel ;  these  deposits  accumulating  in  m.asses,  adhering 
to  the  ;u-terial  parietes  and  consisting  of  imbricated  layers. 

We  occ.asiontdly  lind  a  gener;d  thinnmg  of  the  coats  of  an 
artery  without  any  appreciable  change  in  their  composition,  in 
tiie  s;une  way  as  we  also  dud  iui  h\-pertrophic  contiition  of  the 
same  eh;u-actcr.  In  either  ease  it  appears  geuertvlly  to  be  at 
the  expense  of  the  midiUe  fibrous  coat.  But  in  the  great 
majority  of  instances  we  sh.all.  on  c;u-eful  examination,  suc- 
ceed in  detecting  some  existing,  or  some  antecedent,  morbid 
deposit  to  which  the  condition  is  attributable.  The  most 
important  of  these  is  what  is  conunonly  called  the  athero- 
matous process. 

ATHEROMA. 

Atheroma,*  or  as  it  has  also  bear  called  by  Baillie  and 
others,  steatoma  of  the  arteries,  is  not,  :is  we  have  alreadv 
seen,  necessaiily  a  soft,  pulpy  deposit ;  but  appears,  in  the 
first  instance,  as  a  series  of  fibrinous  layei-s  subjacent  to  the 
iiuier  coat  of  the  artery,  formed  by  a  process  analogous  to 
secretion  from  the  blood.  Small  oil  globules  are  early  seen 
in  the  fibrinc,  and  in  the  course  of  time  the  latter  may  become 
completely  converted  into  oil  and  a  i-Atty  crystalline  matter, 
termed  cholesterine,  which  appe;u-s  in  flat  rhomboidiU  crys- 
talline lamina\  with  sluu-p  outlines ;  the  oil  occiu-s  in  small 
globules  of  a  liiglily  refracting  ch;u-acter,  more  or  less  aggre- 
gated in  masses,  and  soluble  in  ether.  In  this  state  it"  pre- 
sents a  pulpy  diffluent  condition,  and  omng  to  its  vcUow 
colour,  it  may,  as  it  occasionally  has.  be  mistaken  for  pus. 
This  conversion  does  not  necessarily  follow  at  stated  periods, 
for  it  is  probable  that  the  fibrine  may  continue  imchanged  for 
a  long  time,  imtU  such  a  tendency  prevails  in  the  constitution 
of  the  indiAidual  of  a  cachectic  or  degenerative  ch:u-acter,  as 
to  give  rise  to  the  second;uy  process.  The  lining  membr;me 
of  the  ai-tery  investing  the  atheroma,  in  the  tbst  instance, 
becomes  thicker  and  assumes  a  d;u-ker  colour,  and  is  capable 
of  considerable  distention  by  the  morbid  product.  Tliis  at 
first  occurs  in  small  points,  and  by  gradual  extension,  mav 

*  Atheroma  is  derived  from  ae,]f>r\.  wheat-grits,  a  pap  made  of  them.  Ueuce 
u&i;f>ci)/ia,  an  uuclassical  term,  a  pulpy  substance. 
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occupy  surfaces  of  one  or  more  inches  in  cii'ciiraference,  and 
of  irregular  though  definite  outline.  The  liability*  of  the 
arterial  system  to  be  affected,  is  in  a  ratio  with  the  proximitj' 
to  the  aorta,  this  vessel  prcsentmg  the  greatest  proclivity. 
In  no  disease  does  the  general  law  of  symmetry,  which  pre- 
vails in  morbid  as  well  as  in  physiological  growth,  manifest 
itself  with  so  much  exactness,  as  in  the  one  iinder  considera- 
tion ;  the  existence  of  an  atheromatous  patch  in  an  artery, 
may  lead  us  safely  to  infer  the  presence  of  an  analogous 
change  in  its  fellow.  And  this  applies  equally  to  those  lesions 
which  are  consecutive  to  the  primary  deposit,  as  softenmg 
and  ossification;  thus,  to  quote  a  single  instance  from  Bizot's 
memoir,  he  examined  thii:ty-four  cases  in  which  the  crural 
arteries  were  the  seat  of  patches,  and  in  thirty -tlu'ee  the  law  of 
symmetry  was  observed  :  in  twenty-four  cases  of  consecutive 
lesion  of  the  same  vessel,  there  was  no  exception  to  the  law. 
Even  in  the  aorta  Ave  are  able,  m  the  incipient  stages  of  the 
disease,  to  trace  the  same  law  ;  the  patches  being  foiuid  sym- 
metrically placed  round  the  orifices  of  each  pair  of  mtercostal 
arteries,  or  forming  parallel  lines  across  the  main  vessel.  The 
two  sexes  do  not  differ  in  any  marked  maimer  with  regard 
to  the  frequency  of  tlie  occiuTencc  of  the  patches.  The  only 
exception  from  this,  is  the  well-ascertained  proclivity  on  the 
part  of  the  female  sex  to  disease  of  the  inferior  mesenteric 
and  the  abdominal  aorta  ;  the  ratio  of  its  occurrence  in  males 
and  females  is  nearly  as  one  to  four.  On  the  other  hand,  age 
exerts  an  undeniable  influence  in  its  production ;  so  much  so, 
that  while  it  is  scarcely  ever  met  with  before  puberty,  we 
rarely  open  the  body  of  a  person  m  advanced  age  without 
finding  some  arterial  lesion  of  the  kind.  The  liability  in- 
creases in  the  exact  ratio  of  the  age  of  the  individual,  so  much 
so  that  we  can  scarcely  refuse  to  look  upon  the  change  in 
a  measiire  as  essentially  comiected  with  the  process  of  involu- 
tion. Mr.  Hodgsonf  gives  t\vo  instances  of  the  deposit  of 
calcareous  matter  in  the  arteries  of  infants,  but  they  are  ex- 
tremely rare,  and  thus  only  add  force  to  the  rule  laid  down. 

OSSIFICATION  OF  ARTERIES. 

The  second  change  which  the  arterial  patches  undergo,  is 
that  of  ossification  ;  a  process  in  which  phosphate  of  lime  is 
deposited  in  an  amorphous  condition :  it  contains  no  bone 
corpuscles  or  canaliculi,  and  hence,  though  the  proportion 
between  the  animal  and  earthy  matter  is  about  the  same  as 
that  prevailnig  in  true  bone,  it  is  by  no  means  identical  with 
it.  As  the  process  advances,  the  mternal  arterial  coat  is  gene- 
rally destroyed,  and  the  mass  projects,  in  the  most  varied  and 

*  See  Bizot  JlCmoires  de  la  Society  d'Observation,  vol.  1.  p.  388. 
t  Ou  the  Arteries,  p.  23. 
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fantastic  forms,  into  the  current  of  the  blood  ;  thus,  in  its  turn, 
gi>ing  rise  to  fui-ther  deposits  in  the  shape  of  fibrinous  coagula ; 
or  the  bony  deposit  advances  under  the  lining  membrane,  till 
it  encircles  the  artery  and  converts  it  into  a  rigid  chaniiel,  in- 
ducing  that  condition  which  is  found  to  accompany  senile  gan- 
grene, fatty  degeneration  of  the  heart,  cerebral  softening,  and 
other  morbid  processes.  The  frequency  Avith  vi^hich  different 
arteries  are  affected,  follows  the  general  rule  already  laid  down, 
that  the  liability  bears  a  certain  ratio  to  the  proximity  of  the  ves- 
sel to  the  centre  of  the  circulation.  This,  however,  applies  only 
to  the  systemic  circulation ;  and  here,  too,  there  are  some  marked 
exceptions,  for  the  coeliac,  the  hepatic,  and  the  mesenteric,  gas- 
tric, and  hj'pogastric  arteries  are  scarcely  ever  found  ossified, 
while  the  splenic  presents  this  condition  very  commonly  ;  we 
must  assume  that  the  natui'e  of  the  contamed  blood  exerts 
some  influence  upon  the  process.  Lobstein,  who  has  made 
out  a  list  showing  the  comparative  frequency  of  the  affection 
in  the  different  ai'teries,  places  the  pulmonary  arteries  last. 
He  also  includes  branches  of  the  umbilical  artery,  and  the 
vessels  of  the  placenta.  Very  small  arterial  twigs  present 
gritty  deposits  in  their  coats ;  but  ossification  has  not  been 
met  with  in  the  capillaries. 

One  of  the  secondary  effects  of  atheroma  and  ossification  is, 
a  perforation  of  the  Iming  coat  of  the  artery,  causing  in  some 
instances  an  appearance  of  ulceration  ;  Rokitansky  and  Gluge 
deny  the  existence  of  ulceration  in  the  arteries,  on  the 
ground  that  there  is  no  essential  analogy  between  the  athe- 
romatous and  ulcerous  process,  and  that  the  deposit  itself  is 
not  an  inflammatory  product ;  but  the  former  author  adverts 
to  a  peculiar  appearance  in  highly  diseased  arteries,  not  spoken 
of  by  other  writers,  which  he  characterizes  as  minute  open- 
ings or  foramina,  interspersed  between  the  deposit,  resembling 
the  contracted  mouths  of  small  vessels.  They  lead  into 
canals  which  penetrate  the  deposits  to  various  depths,  and 
serve  to  convey  the  blood  into  it  and  into  the  circular  fibrous 
coat.  The  description  would  lead  the  reader  to  suppose  that 
the  object  of  the  atheromatous  process  was  to  produce  this 
condition  ;  instead  of  its  being  a  mere  result  of  disintegration. 

A  remarkable  fact  in  comiexion  with  the  forms  of  arterial 
disease  jut  discussed  is,  that  it  appears  to  confer  an  immunity 
fi-om  tubercle,  while  it  is  closely  allied  to  fatty  degeneration  ; 
the  latter  is  a  point  to  which  attention  has  been  especially 
directed  of  late  among  ourselves  ;  it  is  one  that  Rokitansky 
most  pomtedly  alludes  to  in  the  fii'st  edition  of  his  great  work. 
There  does  not  appear  to  be  sufficient  ground  for  adopting  the 
doctrine  of  the  older  writers,  and  which  Dr.  Copland  *  sanc- 

*  Dictionary  of  lledicine,  vol.  i.  p.  121. 
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tions  and  enlarges  upon,  that  ossification  of  the  arteries  is  de- 
rived from  the  same  sources  as  the  morbid  deposit  of  stone  and 
gout.  The  only  analogy  appears  to  be  that  they  origmate  La 
the  blood  ;  but  the  erasis  giving  rise  to  it,  as  well  as  the  che- 
mical nature  of  the  product,  are  essentially  different.  We  have 
already  alluded  to  the  cuxumstances  of  atheroma  inducmg  aneu- 
rism. This  disease  is  one  that  has  long  attracted  the  serious 
attention  of  medical  practitioners  m  its  advanced  stages,  in 
which  it  becomes  not  only  irksome  to  the  patient,  but  a  source  of 
great  danger.  Important  as  the  surgical  aid  is,  that  in  many 
instances  may  be  rendered,  it  is  easy  to  understand  from  the 
constitutional  character  of  one  of  its  causes  why  operations  so 
fi'equently  fail. 


CHAPTER  XXIII. 

ANEURISM. 

Aneurism,*  or  a  dilatation  of  an  artery,  is  connected  with 
two  lesions,  according  to  which,  from  the  days  of  Scarpa  and 
John  Bell,  do^miwards,  two  classes  of  aiieurismatic  disease 
have  been  adopted  by  most  writers — true  and  false  aneurism, — 
though  we  shall  furd  grounds  for  assummg  that  spontaneous 
aneurism  is  in  all  instances  traceable  to  one  ultimate  cause 
— a  morbid  state  of  the  arterial  coats,  which  may  produce 
accidental  varieties  in  the  arterial  tumour.  The  definition  of 
true  and  false  aneurism,  ordinarily  accepted,  is  that,  in  the 
former  we  have  to  deal  with  a  dilatation,  partial  or  entire,  of 
a  certain  extent  of  an  artery,  without  laceration  of  any  of  its 
coats,  while  in  the  latter,  the  dilatation  is  accompanied  by  the 
laceration  of  one  or  more  of  the  coats.  The  distinction  is  not, 
however,  one  based  upon  a  difference  in  the  morbid  process  ; 
the  laceration,  except  in  traumatic  aneurism,  being  an  acciden- 
tal coincidence.  The  effect  of  the  atheromatous  process  is  to 
destroy  the  normal  cohesion  of  the  artery,  the  lining  and  mid- 
dle coats  are  weakened,  and  the  latter  may  become  much  atro- 
phied, in  addition  to  being  in  a  degenerative  condition.  The 
column  of  blood  acting  upon  a  pomt  thus  weakened,  necessa- 
rily causes  the  coats  to  protrucle,  and  the  protrusion  will  cor- 
respond in  size  and  extent  to  the  amount  of  previous  disease 
in  the  artery.  Several  small  dilatations  occurring  near  one 
another,  may,  in  the  course  of  time,  miite  and  thus  form  one 
large  pouch.  Dr.  Peacock  f  has  shown  that,  in  these  cases, 
there  is  an  entire  contmuity  of  the  lining  membrane  in  the 
sac,  and  that  -while  all  three  coats  may  present  the  normal 
relation  at  the  orifice,  the  middle  coat  becomes  so  much  atro- 
phied as  in  some  cases  to  disappear  altogether  at  the  distal 
point  of  the  aneurism,  so  that  the  mternal  and  external  coats 
come  into  contact  with  one  another.  This  is  the  form  which 
Rokitansky  considers  identical  with  the  hernial  aneiuism  of 
authors  or  with  Scarpa's  anerurisma  spurium.  In  the  simplest 
form  of  dilatation  the  entii-e  calibre  of  the  artery  is  aflfected, 

*  The  term  is  derived  from  dmevpuvw,  I  dilate;  aveupva-fia,  a  dilatation, 
t  Patholog.  Eeports,  l»oO,  p.  201. 


ANEURISM. 


355 


and  the  fusiform  variety  results,  or  the  aneurism  is  confined 
to  one  side  of  the  vessel,  and  it  then  assumes  the  saccular 
character,  \vith  an  opening,  which  is  more  or  less  patulous, 
and  may  be  so  constricted  as  to  resemble  mere  pedicle.  It  is 
to  the  latter  that  Mr.  Hodgson,  and  some  other  Avriters,  confine 
the  term  aneurism  ;  but  there  are  not  sufficient  grounds  in 
the  nature  of  the  morbid  change  to  sanction  this  view.  Scarpa, 
foUowing    Sennertus,  limits    the    term   to   those   aneurismal 

Pig.  68. 


Section  of  the  arch  of  an  aorta,  with  an  aneurism  arising  from  its  upper  part. 
The  cavity  of  the  sac  is  nearly  filled  by  laminated  coagulum,  the  internal 
membrane  of  the  artery  is  thickened.  The  sac  presses  against  the  trachea, 
the  arteria  innominata,  and  the  right  carotid  and  subclavian  arteries.  St. 
Bartholomew's  Museum,  Series  xiii.  No.  11. 


tumotirs  which  result  from  rupture  of  the  coats.  This  it 
almost  invariably  found  in  large  aneurismal  sacs,  and  appears 
to  be  a  main  cause  of  that  stratified  coagulation  of  blood  mes 
with  in  them,  the  clot  forming  by  that  law  which  enables  the 
hvmian  economy  to  protect  itself  against  dangerous  and 
noxious  influences.     A  solid  deposit  is  less  frequently  met 
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with,  in  aneurisms  formed  by  simple  dilatation  of  the  coats  of 
the  vessel. 

The  form  of  sacculated  aneurisms  is  generally  globular,  but 
they  may,  partly  owing  to  accidental  conditions  in  the  coats 
of  the  affected  vessels,  partly  from  the  pressure  exerted  by 
surrounding  tissues,  assume  an  oval  or  more  or  less  irregular 
outline.  Upon  the  original  aneurism,  an  evolution  of  second- 
ary dilatations  is  sometimes  met  with,  and  these  may  even 
give  rise  to  a  fiu'ther  or  tertiary  multiplication  of  the  disease, 
so  as  to  induce  a  sort  of  mulberry  appearance  in  the  tumour ; 
it  is  the  variety  to  which  Cruveilhier  has  applied  the  term 
"  anevrisme  sous  I'aspeet  d' ampoules  a  bosselures." 

The  laceration  of  the  internal  coats  of  the  artery  may  occur 
at  the  early  stages  of  the  diseases,  and  be  the  first  exciting 
cause  of  the  aneurismal  tumour.  The  aorta  of  a  lady,  whose 
case  is  detailed  by  Mr.  Hodgson,*  illustrated  this  mode  of  the 
formation  of  aneurism.  The  coats  of  the  vessel  were  diseased, 
and  presented  at  the  arch  a  transverse  rent,  about  an  inch  in 
length,  which  had  penetrated  to  the  middle  coat.  The  blood 
hacl  insinuated  itself  between  the  middle  and  external  coats, 
the  latter  of  which  was  elevated  into  a  tumour,  about  two 
inches  in  circumference.  A  similar  appearance  was  found  in 
the  body  of  George  II.  We  see  no  difficulty  in  regard  to  this 
view  of  the  occasional  origin  of  aneurism.  That  the  early 
stages  should  not  often  be  presented  to  us  in  the  dead  subject, 
is  easily  accounted  for  by  the  rapid  distention  that  will  take 
place  after  the  first  laceration,  and  the  equally  rapid  laminated 
deposit  of  the  defensive  fibrine.  Rokitansky,  however,  denies 
this  mode  of  origin  altogether,  stating  that  no  such  rent  is  ever 
detected.  Another  question  is,  whether  laceration  of  an  ar- 
tery ever  occurs  without  some  previous  derangement  in  its 
coats,  in  what  is  termed  the  traumatic  form  of  aneurism,  with- 
out a  penetrating  wound.  The  extreme  pliability  and  elas- 
ticity of  the  arterial  system,  compared  with  all  the  tissues  that 
siuTOund  it,  might  alone  suffice  to  answer  the  question  ;  but 
the  direct  i^hysiological  experiments  performed  by  ^Ir.  Hodg- 
son and  Mr.  Hunter,  and  Su-  Everard  IIonie,t  as  well  as  the 
pathological  observations  by  the  former,;}:  positively  determine 
the  point  in  the  negative.  Mr.  Hodgson  states  that  he  has 
repeatedly  tried,  in  imitation  of  Richerand,  to  produce  a  lace- 
ration of  the  internal  and  middle  coats  of  the  popliteal  artery, 
by  violently  extending  the  leg  upon  the  thigh ;  but  that  he 
has  never  lacerated  the  coats  of  the  artery  unless  the  degree 
of  violence  was  sufficient  to  rupture  the  ligaments  of  the  knee, 

*  On  the  Arteries,  p.  39  and  63. 

t  Transactions  of  a  Society  lor  the  Improvement  of  Medical  and  Surgical 
Knowledge,  vol.  i.  p.  144. 
t  On  the  Arteries,  p.  61. 
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an  event  which  certainly  does  not  generally  accompany  those 
accidents  to  which  patients  attribute  the  origin  of  aneurism. 


Aneurism  of  the  posterior  tibial  artery,  with  the  nerve  spread  over  the  back 
part  of  the  pouch ;  the  sac  is  entirely  obliterated  by  concentric  layers  of 
fibriue,  growing  paler  towards  the  surface.    St.  George's  Museum,  l\  41. 

The  contents  of  aneurismal  sacs  are  fibrinous  coagula,  which 
form  in  successive  layers,  and  accordingly  present  a  concentric 
arrangement,  like  the  annular  rings  in  perennial  plants.  The 
resemblance  may  be  traced  still  further  in  the  gradual  con- 
densation of  the  outer  or  external  layers,  owing  to  absorption 
and  compression.  These  also  lose  their  colour,  and  become 
faAvn-coloured  or  white  ;  while  towards  the  interior  we  continue 
to  recognize  the  dark  colotu-  of  the  blood.  Tlie  accumulation 
may  proceed  to  such  an  extent,  as  to  obliterate  the  cavity,  and 
thus  establish  a  spontaneous  cure.  A  considerable  amount  of 
organization  is  observed  to  take  place  in  some  deposits,  mani- 
fested by  the  formation  of  fibres.  The  existence  of  a  distinct 
membrane  is  assumed  by  most  "\^Titers  to  envelope  the  coagu- 
liun.  It  is  a  point  to  wliich  Bizot  particularly  drew  attention, 
and  upon  which  Hasse  dwells  forcibly.  The  latter  states  that 
he  has  never  met  with  an  aneurism  in  which  this  adventitious 
membrane  Avas  not  present.  Mr.  BoAATiian  has  observed,  that 
the  membrane  enveloping  the  coagula  in  an  aneurism,  though 
apparently  of  exactly  the  same  nature  as  that  lining  the  arte- 
ries, diS"ers  from  it  in  not  presenting  any  epithelium.     We 
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would  not  lay  anj'  stress  upon  this  distinction,  inasmuch  as 
the  presence  of  epithelium  in  a  healthy  artery  is  often,  to  say 
the  least,  extremely  doubtful.  The  coagula  form  in  propor- 
tion as  the  sac  is  cut  off  from  the  rest  of  the  circulation,  the 
more  shallow  it  is,  and  therefore  the  more  exposed  to  the  force 
of  the  current,  the  less  the  liability  to  the  formation  of  fibri- 
nous laminae,  and  the  less,  we  may  also  add,  the  coincident 
danger  of  perforation  of  the  coats  of  the  vessel.  It  is  through 
the  agency  of  this  deposit  that  a  spontaneous  cure  may  take 
place,  either  by  an  obliteration  of  the  sac,  or  by  pressure  upon 
the  artery,  and  consequent  obliteration  of  its  channel.  The 
coagula  may  subsequently  undergo  secondary  metamorphoses, 
such  as  a  conversion  into  cholesterine,  or  cretaceous  matter.  But 
it  does  not  always  form,  and  we  may  meet  with  a  series  of 
aneurisms  on  the  samevessel,  some  of  which  present  the  deposit, 
while  others  are  empty.  In  number  and  size  there  is  a  great 
diversity,  as  also  with  regard  to  the  liability  of  different  arte- 
ries to  be  affected,  as  well  as  in  respect  of  sex.  The  following 
table  contains  an  analysis  of  sixty-three  cases,  examined  by 
Mr.  Hodgson,  which  illustrates  the  last  two  points.  It  shows 
at  once  the  great  liability  of  the  male  sex,  and  the  prevailing 
tendency  of  certain  arteries  to  be  affected  : — * 

Males. 
Ascending  aorta,  imiominata  and 

arch  of  the  aorta 16 

Femoral  and  popliteal       .     .     .     .  14 

Inguinal 12 

Descending  aorta 7 

Subclavian  and  axillary    ....  5 

Carotid 2 

56  7  63 


Bizot's  statistics  agree  closely  with  those  of  ISIr.  Hodgson 
as  to  the  different  liability  of  the  two  sexes  ;  out  of  one  hmi- 
dred  and  eighty-nine  analyzed  by  him,  one  hundred  and 
seventy-one  occurred  in  men,  and  eighteen  ui  women,  which 
is  even  more  in  favour  of  the  latter  than  Mr.  Hodgson's  table. 
The  proclivity  to  aneiu-ism  is  also  determined  by  the  age  of 
the  individual ;  it  is  turknown  to  childhood  ;  the  greatest 
tendency  to  the  disease  exists  at  the  middle  period  of  life,  as 
shown  by  the  following  analysis  of  one  hundred  and  eight 
cases : — 

*  The  table  is  essentially  the  same  as  that  given  by  Mr.  Hodgson,  but  differ- 
ently arranged.  It  excludes  anem-isms  arising  from  wounded  arteries,  and 
aneurisms.by  anastomosis. 


Females. 

Total 

5 

21 

1 

15 

0 

12 

1 

8 

0 

5 

0 

2 

ANEURISM. 

From  10  to  19  years 

1 

subject 

„      20  „  29     „ 

15 

,, 

„      30  „  39     „ 

35 

„      40  „  49     „ 

31 

„      50  „  59     „ 

14 

„      60  „  69     „ 

8 

„      70  „  79     „ 

2 

„      80  „  89     „ 

2 

359 


As  an  aneurism  enlarges  it  necessarily  displaces  the  adjoining 
tissues,  and  causes  an  absorption  of  those  that  offer  any 
resistance.  The  danger  of  an  aneurisnial  tumour  depends 
upon  its  site  and  upon  its  vicinity  to  vital  organs  whose 
functions  are  liable  to  be  interfered  with  by  pressure.  It  is 
thus  that  aneurism  occurring  in  the  thorax  and  in  the  regions 
of  the  neck  threatens  life,  before  the  arterial  disease  has  put 
on  any  dangerous  appearance,  by  narrowmg  the  trachea,  by 
compressing  the  oesophagus  or  other  vessels.  The  extent 
to  which  absorption  prepares  a  passage  to  an  advancing 
aneurism  is  in  some  cases  extraordinary  ;  an  aortic  aneurism 
by  this  process  may  pass  through  the  thorax  or  eat  into  the 
vertebral  column.  In  these  cases,  as  Rokitansky  describes, 
not  only  the  bone  is  destroyed  but  the  aneurismal  sac  itself 
becomes  fused  with  the  periosteum,  and  the  other  fibrous 
structures  that  usually  invest  the  bones.  In  this  way  the 
exposed  vertebral  column  may  constitute  a  portion  of  the 
aneurismal  wall.  Hodgson  *  has  pointed  out,  that  as  the  aneu- 
rism advances  to  the  surface  of  the  body,  it  induces  sloughing  of 
the  integuments,  and  an  eschar  forming  on  the  tumour  itself,  its 
discharge  gives  rise  to  fatal  haemorrhage  ;  the  same  is  the  case 
when  the  aneurism  opens  into  a  cavity  lined  with  mucous  mem- 
brane. But  a  different  result  takes  place  when  the  sac  pro- 
jects into  a  serous  cavity ;  in  this  case  the  membranes  do  not 
slough,  but  the  parietes  of  the  tumour  become  softened  and 
thimred,  and  a  laceration  is  effected.  If  a  rupture  of  the  internal 
and  middle  coats  alone  takes  plar  t,  the  external  coat  remaining 
entire,  the  blood  may  separate  the  latter  to  a  greater  or  less  ex- 
tent "without  forming  a  sac ;  it  then  causes  what  has  been  termed 
by  Laennec,  the  dissecting  aneurism.  We  sometimes  meet 
with  small  ecchymoses  under  the  lining  membrane  of  the 
aorta  in  the  dead  body,  which  indicate  the  commencement  of 
this  form  of  aneurism.  A  minute  and  sometimes  imper- 
ceptible fissure  in  the  inner  coat  alloAvs  of  the  permeation  of 
a  small  quantity  of  blood,  and  the  first  step  having  occurred, 
a  succession  of  similar  deposits  may  soon  cause  a  greater 
accumulation,  and  necessarily  a  coincident  separation  of  the 

*  The  Diseases  of  the  Arteries,  &c.  p.  85. 
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coats.  Nothing  has  been  added  by  later  wiiters  to  the  ob- 
servations of  Mr.  Hodgson  on  the  subject  of  the  spontaneous 
ciu-e  of  aneurism ;  we  cannot  do  better  than  to  extract  his 
own  terse  summary  of  the  subject ;  first,  the  whole  tumour 
may  be  removed  by  sphacelation,  in  consequence  of  extreme 
iirflammation  excited  by  the  distention  of  the  surrounding 
parts  ;  secondly,  the  tumour,  as  we  have  already  had  occasion 
to  observe,  may  assume  such  a  position  as  to  obliterate,  by 
its  pressure,  the  superior  or  inferior  portion  of  the  artery  com- 
municating with  the  sac  ;  and  thirdly,  the  gradual  deposition 
of  fibrine  in  the  sac  and  the  artery  leading  to  it,  may  render 
them  imjiervious,  and  allow  a  subsequent  process  by  which 
the  tumour  is  removed.  In  the  latter  cases  a  gradual  absorp- 
tion of  its  contents  takes  place,  the  tumour  becomes  harder 
and  smaller,  and  the  establishment  of  a  collateral  circulation 
restores  the  balance  of  the  cii'culation. 

Before  quitting  the  subject  of  aneurism,  we  must  allude  to 
certain  peculiarities  in  connexion  with  its  occurrence  in 
different  parts  of  the  arterial  system.  We  have  seen  that 
aneurisms  are  almost  limited  to  arteries  of  the  largest  size  ; 
in  smaller  arteries,  as  in  the  radial  and  ulnar  or  tibials,  they 
are  rarely  met  with.  They  are  altogether  extremely  rare 
ill  the  uj)per  extremity,  they  here  almost  invariably  arise 
from  carelessness  in  venesection,  especially  if,  as  on  the  con- 
tinent, a  spriag-lancet  is  employed.  In  such  a  case  the  re- 
sult generally  is  a  communication  between  the  brachial  artery 
and  a  cubital  vein,  especially  the  basilic,  formmg  what  is 
called  varicose  aneurism.  The  smallest  arteries  in  which 
spontaneous  aneurism  is  met  with  are  the  coronary  of  the 
heart  and  the  cerebral.  An  instance  of  the  former,  which  is 
extremely  rare,  is  reported  in  the  Records  of  the  Pathological 
Society  for  1848  ;  it  was  discovered  by  Dr.  Peacock  in  a  man 
aged  fifty-one,  who  had  presented  no  symptoms  of  cardiac 
disease  before  death.  The  tumour  occupied  the  left  coronary 
artery,  and  was  about  the  size  of  a  pigeon's  egg,  containing 
lacerated  coagula,  which  were  intimately  adherent  to  the 
lining  membrane.  There  was  some  atheroma  in  the  aorta. 
Aneurism  of  the  cerebral  arteries,  though  not  common,  has 
of  late  been  shown  to  be  more  frequent  than  was  at  one 
time  supposed.  It  is  generally  seated  at  or  near  some  part  of 
the  circle  of  Willis  ;  it  may  attam  the  size  of  a  walnut,  and 
more,  though  it  is  commonly  smaller  ;  it  is  met  wdth  chiefly 
between  the  age  of  forty  and  fifty.  Here,  too,  the  male  sex 
presents  a  much  greater  liability  than  the  female  ;  showing 
that  the  former  manifestly  possess  a  marked  aneurismal  dia- 
thesis, and  that  the  increased  tendency  is  not  due  to  accidental 
circumstances.  We  find  two  good  instances  of  aneurism  of 
the  cerebral  arteries  in  the  Reports  of  the  Pathological  Society, 
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presented  by  Dr.  Hare*  and  Dr.  Roef ;  the  one  in  the  left 
posterior  communicating  artery,  the  other  in  the  anterior 
cerebral ;  this  one  of  unusual  size,  being  as  large  as  a  hen's 
egg,  had  caused  partial  absorption  of  the  sphenoid  bone  upon 
which  it  rested,  and  a  flattening  of  the  adjoining  portions  of 
the  bram.  Both  the  cases  alluded  to  occurred  in  females ; 
and  Dr.  Roe's  case  was  still  further  remarkable  from  its 
affecting  the  patient  at  the  early  age  of  twenty-one.  Dr. 
Bruiton.J  from  an  analysis  of  about  forty  well-authenticated 
cases  of  cerebral  aneurism,  finds  that  three-eighths  terminate 
in  ruxDture,  one-eighth  from  simple  loss  of  functions  by  pres- 
sure, one-eighth  by  convulsive  attacks,  one-eighth  by  con- 
gestion or  haemorrhage  of  the  brain,  one-eighth  by  inflamma- 
tory conditions  of  the  brain,  and  one-eighth  by  coincident 
disorders  or  accidents.  In  three  instances  Dr.  Brinton  found 
the  aneurisms  more  than  one  in  number ;  in  one  instance  three 
were  found ;  in  one  the  opposite  carotids  were  symmetrically 
affected. 

The  pulmonary  artery  and  its  distributions  are  not  subject 
to  aneurism,  beyond  an  occasional  dilatation  of  the  orifice 
adjoining  the  heart.  The  mechanical  injury  of  an  artery  may 
cause  the  effusion  of  blood  into  the  surroundmg  parts,  which 
constitutes  what  has  been  termed  diffuse  false  aneurism.  It 
generally  produces  gangrene  ;  but  inflammatory  reaction  may 
be  set  up,  and  establish  definite  limits,  and  thus  lead  to  the 
formation  of  an  anem-ismal  sac.  It  is  manifest  that  this,  as 
well  as  the  aneui-ismal  varix,  of  Avhich  we  have  already  spoken, 
has  no  pathological  relation  to  the  disease  of  which  we  have 
been  treating. 

*  Report,  1849-50,  p.  169. 

t  Eeport,  1850-51,  p.  46.       J  Ibid.  p.  48. 


CHAPTER  XXIV. 

THE    VEINS. 

The  physiological  relations  of  the  veins  as  well  as  their  ana- 
tomical structure  would  lead  us  to  assume  that  their  diseases 
differ  in  many  points  from  those  affecting  the  arterial  sys- 
tem. The  absence  of  an  elastic  coat,  their  greater  collective 
capacity,  the  direction  of  the  contained  current,  their  fre- 
quent superficial  position  in  the  body,  the  nature  of  their  con- 
tents, and  the  absorbent  power  of  these  vessels,  are  elements 
Avhich  influence  their  morbid  states  materially.  Some  of  the 
most  vh'ulent  manifestations  of  disease  that  we  are  acquainted 
with  are  symptoms  of  diseases  of  the  veins,  and  it  is  most  pro- 
bable that  in  the  great  majority  of  cases  of  poisoning,  whether 
the  toxic  agent  be  introduced  by  the  stomach,  by  the  skin,  or 
by  inhalation,  they  are  the  medium  by  which  it  is  conveyed  to 
the  central  organs  and  prostrates  the  vital  energies.  It  is  in 
the  study  of  this  subject  that  the  value  of  pathological  inquiry 
has  been  particularly  demonstrated.  Hunter  was  the  first  to 
open  the  way,  and  since  that  period  the  scalpel  has  shown  that 
many  previously  unintelligible  malignant  conditions  are  attri- 
butable to  phlebitis. 

Phlebitis  may  be  acute  or  chronic.  Inflammation  of  a 
vein  is  characterized  by  a  reddening  of  all  the  coats,  owing, 
on  the  external  surface,  to  capillary  congestion  in  the  lining 
membrane,  to  a  transudation  similar  to  that  found  in  the  coats 
of  the  arteries.  It  is  only  when  we  fuid  other  concomitant 
symptoms  of  inflammation,  that  we  are  justifled  in  setting 
the  latter  down  to  that  cause.  According  to  Lebert*  the 
nutrient  vessels  of  the  veins,  which  in  the  normal  state  are 
scantj^,  during  inflammation  become  excessively  developed, 
forming  large  anastomosing  networks.  As  the  inflammation 
advances,  a  second  vascular  network  extends  from  the  former, 
and  is  described  as  passmg  to  the  surface  of  the  lining  mem- 
brane of  the  veins.  Lebert  states  this  evolution  of  new  vessels 
to  be  identical  with  what  is  perceived  in  other  phlegmasia;, 
and  to  be   a   uniform  accompaniment  of  incipient  phlebitis. 

*  Physiologie  Patholo5ic)i.8,  vol.  i.  p.  272. 
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The  colour  of  the  Iming  membrane  fades  at  the  margin  of  the  in- 
flamed portion  into  the  pale  healthy  tissue,  and  itself  presents 
various  subsequent  modifications  of  tint,  becoming  more  or  less 
mottled,  violet,  or  fawn  coloirred.  An  exudation  of  serum  is  next 
perceived  in  the  coats  of  the  vein ;  they  become  thickened,  so  that 
when  cut  across  the  vessel  may  remain  patulous  like  an  artery. 
A  deposit  of  flbrine  in  the  chamiel  of  the  vein  follows,  and  it 
will  depend  upon  the  character  of  the  deposit,  and  this  in  its 
turn  upon  the  constitution  of  the  mdividual,  whether  it  suffices 
to  arrest  the  disease  and  render  it  a  mere  local  affection,  or 
■whether  it  becomes  a  fresh  source  of  contamination.  The  more 
intense  the  phlogistic  process,  the  more  thoroughly  we  shall 
find  it  affectmg  the  coats  of  the  vessel,  so  that  the  latter,  as 
Gendrin  observes,  may  appear  to  form  a  dark  red  cord  sur- 
rounded by  and  closely  adherent  to  a  friable,  red  cellular  sheath, 
filled  with  bloody  serosity,  and  ultimately  attached  to  the  sur- 
roundmg  tissues.  Gendrin  has  demonstrated  that  the  lining 
membrane  of  veins  possesses  the  same  power  of  exuding  lymph 
into  theii'  cavity  as  that  of  arteries  ;  we  must  not,  therefore, 
look  upon  the  coagula  found  in  the  veins  in  phlebitis  as  result- 
ing solely  from  a  chemical  elimmation  of  the  contamed  blood. 
Lebert  describes  the  adhesive  fibrinous  exudation  as  being 
effected  by  the  new  formed  capillaries  between  the  coats,  but 
he  regards  it  as  the  rarer  issue  of  phlebitis,  while  he  attributes 
its  very  fatal  character  to  the  prevalent  suppurative  character 
of  the  disease. 

It  is  probable  that  the  first  effect  of  phlebitis  is  to  cause 
the  formation  of  a  layer  of  exudation  matter  on  the  lining 
membrane,  and  that  this  in  its  turn  gives  rise  to  the  de- 
posit of  further  coagula  from  the  blood  ;  the  concentric  lami- 
nation which  may  generally  be  traced  in  the  plug,  and  the 
firmer  connexion  between  it  and  the  vessel  in  phlebitis,  than 
in  those  cases  of  spontaneous  coagulation  of  the  blood  from 
other  causes,  confirm  this  view.  The  coagulum  itself  may  ex- 
tend considerably  beyond  the  primary  seat  of  inflammation, 
and  it  terminates  in  a  conical  point ;  the  plug  generally  reaches 
as  far  as  the  next  main  vessel  with  which  the  inflamed  vein 
communicates,  while  the  smaller  branches,  which  contribute 
to  its  formation,  become  choked  with  lymph.  A  cure  may  take 
place  at  this  stage,  either  by  a  permanent  obliteration  and  con- 
traction of  the  vein,  as  we  see  m  favourable  cases  of  operations 
for  varicose  veins,  or  by  a  disappearance  of  the  coagtduni  and 
a  restoration  of  the  vessel  to  its  normal  condition.  Hasse 
was  fortunate  enough  to  experience  this  event  in  Ms  ovm  per- 
son, after  the  whole  system  of  the  saphena  up  to  its  junction 
with  the  crural  vein  had  become  blocked  up ;  he  attributes 
the  dispersion  of  the  lymph  not  so  much  to  absorption  as  to  its 
resolution  and  liquefaction,  an  opuiion  which  is  rendered  pro- 
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bable  by  the  position  of  the  deposit  as  -well  as  by  the  absence 
of  chemical  changes  which  render  it  hostile  to  the  vital  powers. 

This,  howcA'er,  is  not  the  usual  termination  of  phlebitis, 
which  more  commonly  leads  to  a  suppuration  of  the  clot,  and 
secondary  phenomena  of  the  most  destructive  character,  re- 
sulting from  this  process.  In  this  case  a  soft,  straw-coloured 
spot  forms  in  the  centre  of  the  coagulum,  the  lamination  of 
the  latter  disappears,  until  the  whole  is  converted  into  a  gru- 
mous  mass.  "NVlien  portions  of  this  mass  are  propelled  into 
the  circulation,  the  symptoms  of  poisoning  result,  and  we  find 
the  individual  particles  of  the  morbid  product  occasioning 
coagulation  of  the  blood,  or  the  formation  of  abscesses  at  dis- 
tant points.  Coagula  resulting  from  this  cause  are  most  com- 
monly met  Avith  in  the  right  side  of  the  heart,  and  in  the  dis- 
tribution of  the  pulmonary  arteries.  They  are  laminated,  and 
are  softened  in  the  interior,  where  there  may  be  a  nucleus  of 
pus.  The  introduction  of  pus  into  the  circulation  is  generally 
accompanied  with  symptoms  of  a  general  prostration  of  the 
powers,  of  the  most  intense  character,  which  are  due  rather 
to  the  infection  of  the  blood,  or  pyaemia,  than  to  the  local  re- 
sults in  the  shape  of  lobular  abscesses,  or  secondary  purulent 
deposits  in  distant  viscera.  Cruveilhier  is  of  opinion  that, 
after  the  occurrence  of  suppuration,  what  he  terras  a  seques- 
tration of  the  pus  may  take  place,  and  prevent  the  general 
uifection,  by  the  formation  of  fresh  coagula  in  advance  of  the 
point  of  suppuration,  in  consequence  of  which  the  pus  may  be 
absorbed  or  be  discharged  externally,  in  the  shape  of  an  abscess. 

Authors  of  our  own  country  were  the  first  to  trace  the 
connexion  between  secondary  deposits  and  local  injuries. 
Morgagni  and  Desault  had  particularly  alluded  to  abscesses 
in  the  liver  following  cerebral  lesions,  but  it  was  reserved  for 
Arnott  *  and  Davis  f  to  show  the  actual  physical  connexion 
between  these  occiu'iences,  and  to  establish  the  real  nature  of 
phlebitis.  The  latter  was  the  first  to  demonstrate  that  it  is 
the  pathological  phenomenon  constitutuig  phlegmasia  alba 
dolens,  a  malady  accompanying  the  puerperal  state,  which 
had  previously  been  attributed  to  a  reflux  of  the  lochia,  to 
milk  depots,  or  to  obstruction  of  the  lymphatics.  He  showed, 
by  a  post-mortem  examination  of  four  fatal  cases,  that  it  re- 
sulted from  inflammation  of  one  or  more  of  the  principal  veins 
within,  and  in  the  immediate  neighbourhood  of,  the  pelvis, 
producing  an  increased  thickness  in  their  coats,  the  formation 
of  false  membranes  on  their  internal  surface,  a  gradual  coagu- 
lation of  their  contents,  and  occasionally  a  destructive  sup- 
puration of  their  whole  texture.     Dr.   (jrraves,:J:  though  he 

*  Medico-cViir.  Trans,  vol.  xv.  p.  1. 

t  Ibid.  vol.  xii.  p.  419. 

{  Clinical  Lectm-es,  &c.  vol.  ii.  p.  290. 
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admits  that  the  veins  are  involved  in  this  disease,  looks  upon 
their  inflammation  as  secondary  to  a  general  inflammation  of 
the  tissues,  produced  by  a  morbid  impression  made  on  the 
ultimate  ramifications  of  the  sentient  nerves  of  the  extremity ; 
on  the  other  hand,  Gendrin  considers  the  swelling  accom- 
panying phlegmasia  dolens  to  be  a  mere  accidental  concomi- 
tant of  the  phlebitis.  Many  cases  of  puerperal  fever  are 
mainly  due  to  phlebitis  of  the  uterus,  and  secondary  inflam- 
mations induced  by  the  former.  This  appears  to  have  been 
more  particularly  the  case  with  the  frightful  endemic  of  puer- 
peral fever,  which  used,  until  very  recently,  to  rage  in  the 
great  hospital  of  Vienna.  Dr.  Semelweiss  made  the  discovery 
that  it  mainly  was  due  to  the  introduction  of  poisonous  matter 
into  the  vagina  and  uterus  of  parturient  women,  by  the  medi- 
cal men  and  students,  who  had  recently  been  handling  post- 
mortem specimens.  The  proper  precautions  that  have  since 
been  adopted  have  almost  banished  the  disease.*  Thus, 
while  in  1846  there  were  459  deaths  among  3354  females,  in 
1848,  after  the  employment  of  chlorinated  solutions  by  the 
medical  attendants  for  their  own  purification,  had  been  intro- 
duced, the  deaths  in  3356  patients  had  sunk  to  the  compara- 
tively small  number  of  45.  In  many  cases  of  phlebitis  result- 
ing from  venesection,  the  eff'ect  has  been  traced  to  a  similar 
cause,viz.,  the  introduction  of  poisonous  matter  into  the  vessel, 
either  by  the  lancet,  or  by  the  use  of  foul  sponges.  It  was 
from  its  occurrence  after  phlebotomy  that  the  attention  of 
Jolui  Hunter  was  first  drawn  to  the  subject. 

For  a  long  time  the  liver  was  supposed  to  be  the  only 
organ  in  which  metastatic  abcesses,  as  secondary  deposits 
used  to  be  called,  were  found,  and  then  only  in  connexion 
with  injuries  of  the  brain.  It  was  first  shown  by  Arnott  that 
no  organ  of  the  body  is  exempt  from  this  lesion,  though  it 
occurs  more  frequently  in  the  liver  and  the  lungs,  and  next  in 
order  in  the  kidneys,  the  spleen,  the  heart,  and  superficial 
tissues,  while  it  is  met  with  but  rarely  in  the  brain  and  the 
cavities  of  the  eye.  The  abscesses  vary  in  number,  but  when 
found  in  one  organ,  we  may  expect  to  find  them  in  others 
also,  and  it  is  rare  to  meet  with  a  solitary  secondary  deposit. 
Thus,  in  a  case  that  occiured  at  St.  Mary's  Hospital,  in  a 
boy,  in  whom  crural  phlebitis  was  brought  on  by  an  acci- 
dental contusion,  and  death  occurred  within  six  days  of  the 
injury,  and  three  of  the  occtu-rence  of  any  alarming  symptoms, 
seconclary  deposits  were  found  in  the  lungs,  the  heart,  and 
the  kidneys.  Velpcauf  relates  the  case  of  an  individual,  m 
whom,  from  fifteen  to  twenty  abscesses  were  counted  in  the 

*  See  Dr.  Routh  on  the  Endemic  Puerperal  Fever  at  Vienna,  Med.-cliir. 
Trans,  vol.  xxxii.  p.  27. 
t  Eevue  Medic,  vol.  x.  p.  442, 1826. 
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brain,  from  eight  to  ten  in  the  lung,  and  purulent  deposits 
were  also  found  in  the  kidneys,  the  spleen,  and  the  liver. 

We  find  the  law  of  symmetry  prevailing  in  the  present  as 
in  other  diseases  ;  thus  in  the  "viscera,  as  well  as  m  the  su- 
perficial tissues,  abscesses,  resulting  from  phlebitis,  are  con- 
stantly met  with,  at  points  most  closely  corresponding  with 
one  another  on  the  two  sides  of  the  body. 

The  introduction  of  a  deleterious  agent  from  without  is  not 
the  sole  cause  of  phlebitis,  nor  is  absorption  of  pus  necessarily 
followed  by  the  serious  consequences  to  which  we  have  ad- 
verted ;  we  must,  therefore,  assume,  that  in  those  cases  in 
which  it  occurs,  there  is  a  predisposition  determmed  by  a 
cachectic  condition  m  the  blood,  to  which  it  is  attributable. 
Rokitansky  treats  of  a  definite  form  of  phlebitis,  depending 
on  coagulation  of  the  blood,  in  which  the  coagulation  within 
the  vessel  is  the  primary  phenomenon,  whilst  the  inflamma- 
tion of  its  coats  is  merely  a  secondary  affection.  When  the 
coagulum  is  once  formed,  Avhicli  may  take  place  at  diff'erent 
points  and  at  different  distances  from  the  centres  of  infection, 
the  inflammation  of  the  coats  follows.  To  this  class  we  must 
refer  cases  of  phlebitis  recorded  as  having  supervened  upon 
inveterate  lues,  or  varioloid  disease,*  or  upon  catarrhal  or 
rheumatic  affections. 

In  addition  to  the  cases  of  inflammation  of  individual 
A'eins,  akeady  treated  of,  there  are  others  to  which  it  is  right 
that  we  should  especially  advert.  An  inflammation  of  the 
umbilical  vem  in  mfants  is  mentioned  by  Kiwisch,  f  as 
occurring  almost  epidemically ;  and  Dr.  Lee  has  also  met 
with  it  coincidently  with  the  epidemic  occurrence  of  metro- 
phlebitis. The  aflection  generally  commences  between  the 
second  and  fourth  days,  and  is  followed  by  peritonitis  and 
icterus.  In  the  adult  we  meet  with  inflammation  of  the  vena 
portaj,  which  may  occur  idiopathically,  or  by  extension  of 
inflammation  from  the  mesenteric  veins.  It  has  been  seen 
resulting  from  a  fish-bone  penetratmg  through  the  coats  of  the 
stomach,  into  the  superior  mesenteric  ;  and  the  cases  in  which 
no  such  lesion  could  be  discovered,  have  been  set  down  to 
metastatic  irritation,  to  the  ii-ritation  produced  by  spuituous 
beverages,  suppressed  haemorrhoids,  gout,  or  erysipelas.  The 
occurrence  is  marked  by  the  appearance  of  what  exactly  re- 
sembles the  formation  of  numerous  abscesses  in  the  substance 
of  the  liver,  but  which,  on  close  exammation,  prove  to  be 
accumulations  of  pus  in  the  branches  of  the  vena  portae. 
The  cases  of  this  disease  that  are  recorded  are  so  few  that  we 
are  induced  to  quote  the  following  instance,  which  fell  under 
our  own  observation  ;  it  is  the  more  remarkable  as  it  presents 

*  See  Puchelt,  das  Venensystem,  vol.  ii.  88, 1843. 

t  Die  Kranklieiten  der  Wochuerinten,  Prag.  1840,  vol.  i.  p.  112. 
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the  only  instance  of  apparently  idiopathic  ulceration  of  the 
trunk  of  the  vena  portae,  that  has  been  published.  It  oc- 
curred in  John  Wright,*  a  laboiiring  man,  a  patient  of  Dr. 
Alderson's,  at  St.  Mary's  Hospital,  who,  seventeen  days  pre- 
vious to  admission,  was  seized  with  a  shivering  fit ;  since 
then  he  had  suffered  from  rigor,  followed  by  heats  and  per- 
spirations, at  irregular  intervals.  On  the  1st  of  October,  1852, 
a  fortnight  after  admission,  the  skin  is  first  reported  to  have 
been  somewhat  jaundiced,  the  pulse  eighty-eight,  tongue 
coated,  loss  of  appetite,  a  burning  sensation  at  the  top  of  the 
sternum,  with  great  depression  of  spirits.  The  yellow  tinge 
of  the  skin  continued,  and  the  fits  were  fewer  in  number. 
On  the  11th,  the  dulness  of  the  hepatic  region  was  found 
increased,  and  the  stools  are  noted  to  have  been  dark.  On 
the  18th,  the  skin  was  less  yellow,  the  percussion  of  stomach 
and  colon  was  tympanitic — no  pain — no  increase  in  the  hepatic 

Fig.  70. 


Section  of  liver  exhibiting  the  appearances  presented  in  inflammation  of 
the  Vena  Portse. 

dulness.  The  shivering  fits  now  returned  more  frequently, 
pletrritic  symptoms  supervened,  the  patient  became  more  and 
more  weak,  more  jaundiced,  and  drowsy,  and  sank  on  the 
24th  of  October,  1852.  In  the  thorax,  the  deposit  of  fresh 
lymph  on  the  lower  edge  of  the  right  lung,  was  all  the 
evidence  of  recent  disease  to  be  found.     The  lungs,  the  heart. 


The  case  is  abridged  from  the  Records  of  St.  Mary's  Hospital. 
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are  noted  as  being  healthy,  so  also  the  kidneys  and  the  brain. 
The  liver  Avas  found  much  enlarged  and  dark  coloured, 
feeling  soft  at  many  points  ;  on  removing  it  from  the  body, 
about  two  or  three  ounces  of  purulent  matter  escaped  from 
the  portal  vein ;  the  organ,  at  the  same  time,  shrinking  under 
the  hand.  On  incising  the  liver,  numerous  bright  yellow 
circumscribed  spots  appeared,  closely  resembling  abscesses ; 
they  varied  in  size  from  a  pui's  head  to  a  walnut.  They 
proved  to  be  all  connected,  occupying  the  ramifications  of  the 
portal  vein,  gorged  with  pus,  of  a  perfectly  laudable  appear- 
ance. On  examining  the  portal  vein,  it  presented  close  to  the 
point  at  which  the  spleen  and  superior  mesenteric  met,  a 
puckered,  ulcerated  appearance  of  its  inner  surface,  extending 
for  about  an  inch  towards  the  liver  ;  the  ulceration  was  found 
to  have  penetrated  through  the  inner  coat,  the  edge  of  which 
was  turned  up,  and  well  defined  towards  the  healthy  part  of 
the  vein.  The  ducts  and  the  hepatic  vein  were  found  healthy, 
as  also  the  orifices  of  the  mesenteric  and  splenic  veins.  The 
surface  of  some  of  the  portal  branches  was  smooth,  and  these 
only  seemed  implicated  as  receptacles  for  the  pus,  while,  in 
others,  the  lining  membrane  was  destroyed,  and  a  pyogenic 
layer  substituted.  The  hepatic  cells  proved  everywhere 
natural,  the  lobules  were  loaded  with  yellow  pigment  in 
the  middle,  and  there  was  marked  hepatic  venous  con- 
gestion, which,  it  may  be  observed,  closely  resembled  con- 
gestion of  the  inter-lobular  plexuses.  Mr.  Elyth,  Avho 
analyzed  the  organ,  found  it  to  contain  neither  sugar  nor 
cholic  acid,  nor  did  the  bile  obtained  from  the  gall  bladder 
contain  either  of  these  constituents  ;  it  follows,  that  the  pig- 
ment in  the  hepatic  cells  was  not  biliary  matter.  The  intes- 
tines were  only  partially  examined,  but  so  far  appeared 
healthy.  This  case  contradicts  the  assertion  of  Rokitansky, 
that  inflammation  of  the  vena  porta;  invariably  induces  puru- 
lent and  ichorous  abscesses  m  the  liver,  and  abscesses  in  the 
lung,  with  a  very  highly  developed  pyaemia.  No  abscess  was 
discovered  either  m  the  hepatic  or  pulmonary  tissue,  nor  was 
there  any  evidence  of  pyaimia  ;  the  suppuration  was  limited, 
in  the  most  remarkable  mamrer,  to  the  trunk  and  branches  of 
the  vena  porta;. 

In  the  cranium  we  meet  with  inflammation  and  suppuration 
of  the  sinuses  of  the  dura  mater,  as  a  consequence  of  du-ect 
injury,  and  not  unfrequently  as  a  result  of  otorrhcea  and  caries 
of  the  fibrous  portion  of  mastoid  cells  of  the  temporal  bone. 
Cerebral  phlebitis  is  necessarily  commonly  associated  with 
meningeal  inflammation.  It  appears  that  the  sinuses  of  the 
dura  mater  are  liable  to  a  chronic  form  of  inflammation  in 
children,  leading,  to  their  obliteration  and  conversion  into 
fibrous  cords.     Such  a  condition  has  been  found  by  Tonnelle 
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and  by  Gintrac,  in  cases  marked  by  symptoms  of  cerebral 
congestion  and  apoplexy.  The  latter  author  *  gives  the  fol- 
lowing case  in  illustration  of  this  condition  :  a  child,  aged  four 
years,  was  liable  from  its  birth  to  a  temporary  suspension  of 
voluntary  movement.  There  were  no  premonitory  symptoms, 
and  the  attack  occurred  equally  in  the  erect  or  recumbent 
position ;  the  intellectual  faculties  were  maintained,  but  the 
power  of  articulation  was  suspended.  The  chdd  died  of 
pneumonia,  supervening  upon  variola.  The  post-mortem  ex- 
amination exhibited  the  superior  longitudinal  sinus  converted 
iato  a  hard  cord,  the  veins  in  connexion  with  which  were 
filled  with  coagidated  blood.  The  walls  of  the  sinus  were 
thickened,  dense,  and  of  a  yellowish  colour  ;  it  contained  a 
solid  clot ;  no  further  lesion  was  discovered  in  the  cranium. 

Among  the  local  cases  of  phlebitis  not  followed  by  general 
infection  of  the  blood,  those  of  the  hgemorrhoidal  veins  are 
the  most  frequent,  though  it  is  a  complication  much  to  be 
feared  in  all  operative  proceeduigs  directed  to  their  cure,  as 
well  as  to  that  of  varicose  veins  of  the  legs  or  spermatic  cord. 

Rupture  of  the  large  vems  is  an  event  very  rarely  met  with  ; 
Hallerf  quotes  a  case  of  rupture  of  the  vena  cava  inferior, 
attributed  to  eating  ice ;  but  most  of  the  instances  recorded  J 
were  brought  on  by  mechanical  injury.  The  ruptvire  of  smaller 
veins  often  occurs  as  a  result  of  sudden  and  forced  distention. 
Thus  small  ecchymoses  are  frequently  brought  on  in  the  con- 
junctiva by  violent  coughing.  The  veins  of  the  lower  extre- 
mities have  been  found  ruptured  by  spasm  of  the  muscles  of 
the  calves.  The  haemorrhage  that  constitutes  epistaxis,  the 
menstrual,  and  hEemorrhoidal  discharges,  is  rather  analogous 
to  the  process  of  exosmosis,  than  a  result  of  actual  rupture, 
and  therefore  is  rather  more  immediately  coniiected  with  the 
capillary,  than  the  venous  circulation.  A  spontaneous  rup- 
ture of  "larger  veins  occasionally  results  as  a  secondary  con- 
sequence of  varices.  The  sanguineous  tumours  m  the  labia 
of  pregnant  and  parturient  women,  are  attributable  to  this 
cause,  as  also  the  laceration  of  varicose  veins  of  the  extremi- 
ties, with  or  without  coincident  ulceration. 

DILATATION  OF  VEINS. 

Dilatation  or  varicosity  of  the  veins  is  a  subject  which  has 
attracted  the  attention  of  pathologists  from  the  days  of  Hip- 
pocrates, who  akeady  distinguished  between  two  kinds,  which 
he  termed  hsemorrhois  and  cirsus.  The  affection  is  also  treated 
of  by  writers  under  the  generic  term  of  phlebectasis.     It  con- 

*  Rectieil  d'Observations,  Bordeaux,  1830.  Quoted  by  Andral,  Cliniaue  Medi- 
cals, torn.  V.  p.  '266. 
t  Elementa  Physiol,  vol.  i.  p.  130.  „  ^^    ,  ,        ^  „   r, 

t  James  Kennedy  lias  collected  all  the  known  cases  of  ruptui-e  of  the  vena 
cava  inferior,  in  London  Medical  Repository,  vol.  xx.  1823. 
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sists  mainly  in  an  enlargement  of  the  calibre  of  the  vessels, 
and  may  or  may  not  be  accompanied  by  an  alteration  in  their 
coats.     Briquet*  avails  himself  of  these  diiferences  for  esta- 
blishing his  classification.     He  assumes  three  varieties — sim- 
ple dilatation  ;  uniform  dilatation,  accompanied  by  thickenmg 
of  the  coats  ;  and  irregular  dilatation,  with  thickening  or  at- 
tenuation.    Tlie  distention  is  generally  owing  to  some  impe- 
diment being  offered  to  the  return  of  the  blood  to  the  heart ; 
and  we  therefore  most  commonly  meet  with  it  in  parts,  in 
which  the  surrounding  tissues  are  lax,  and  consequently  do 
not  offer  a  sufHcient  resistance  to  the  pressure  of  the  blood. 
Hence  A^aricose  veins  <are  most  commonly  met  with  in   the 
vicinity  of  the  rectum  and  pudenda,  and  in  the  lower  extre- 
mities.    The  veins  swell,  and  assume  a  nodulated  appearance 
and  tortuous  course,  while  the  increased  local  pressure  gives 
rise  to  an  hypertrophy  of  the  coats,     Gendrint  and  Briquet 
attribute  the  latter  to  clrronic  inflammation.   A  necessary  con- 
sequence of  the  dilatation  is  an  insufficiency  of  the  valves, 
which  no  longer  close  the  passage  to  the  regurgitating  cur- 
rent.    They  suffer  a  solution  of  continuity,  and  may  become 
partially  or  wholly  obliterated.   The  occurrence  of  phlebectasis 
is  connected  with  a  peculiar  constitution,  which  Hasse  terms 
a  morbid  predominance  of  the  venous  system,  a  venous  habit 
of  the  body,  which  may  be  characterized  as  one  of  general 
laxity  of  fibre  and  want  of  bone,  associated  with  a  tendency 
to  local  congestions.     Age  exercises  a  marked  influence  upon 
the  occvuTence  and  prevalence  of  the  affection.   It  rarely  mani- 
fests itself  in  any  form  ujitil  puberty,  and  is  most  common 
during  the  prime  of  life,  as  the  tendency  to  it  gradually  ceases 
with  advancing  years.    An  hereditary  predisposition  may  very 
frequently  be  traced.     There  is  also  a  marked  difference  in  the 
two  sexes  in  regard  to  their  proclivity  to  certain  forms  of  the 
disease.     Thus  the  ha;morrhoidal  foi'm  is  peculiarly  an  affec- 
tion of  the  male  sex,  and  its  symptoms  in  many  instances  in- 
duce an  impression  that  it  is  an  analogue  to  the  menstrual  secre- 
tion in  the  female,  from  the  periodicity  of  its  occurrence  and 
the  relief  the  flux  affords  to  the  system.     In  some  rare  cases, 
recorded  as  curiosities  by  various  authors,  J  a  dilatation  of  the 
large  vein?  in  the  cavities  of  the  trunk  has  been  observed. 
We  must  content  ovu'selves  with  alluding  to  the  fact,  and  pass 
to  the  consideration  of  the  ordinary  forms  of  the  disease. 

Varicocele,  or  cirsoccle,  affects  the  male  sex  commonly  at 
the  commencement  of  puberty.  It  consists  in  a  dilatation  of 
the  veins  of  the  spermatic  cord,  and  prevails  more  on  the  left 
than  the  right  side — a  circumstance  attributed  to  the  more 
circuitous  route  taken  by  the  left  than  the  right  spermatic 

*  Histoire  des  Inflammations,  vol.  ii.  p.  9,  seq. 

t  Archives  G6n6rales  de  M6decine,  vol.  "ii.  p.  200  and  396. 

t  See  Puchelt  das  Venensystem,  vol.  ii.  p.  378,  et  seqq. 
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vein.  How  rarely  it  affects  the  right  side  is  shown  by  the 
fact,  that  in  one  hundred  and  twenty  cases  operated  upon  by 
Breschet,  all  but  one  occurred  on  the  left.  It  is  important, 
on  account  of  the  atrophy  of  the  testicle  which  it  is  likely  to 
induce,  from  its  causing  hsematocele,  by  haemorrhage  into  the 
tunica  vaginalis,  and  from  the  influence  which,  in  common 
with  all  sexual  diseases,  it  exerts  on  the  mind  of  the  patient. 
The  form  of  varicosity  in  the  female  sex,  corresponding  to 
varicocele  in  man,  is  enlargement  of  the  vaginal  and  pudendal 
veins,  which,  especially  during  the  advanced  periods  of  preg- 
nancy, are  the  cause  of  mvieh  suffering,  and  may,  during 
labour-,  give  rise  to  very  severe  hEemorrhage. 

Heemorrhoids,  or  piles,  consist  in  an  enlargement  and  vari- 
cose condition  of  the  veins  surrounding  the  anus,  and  may  oc- 
cur in  terminal  branches  of  the  inferior  mesenteric,  a  tributary 
of  the  portal  vehi,  or  of  the  internal  iliac.  They  protrude  in 
the  form  of  bluish  nodes,  or  form  flat  sessile  tumours.  From 
their  position,  and  the  frequent  pressure  and  congestion  they 
are  subject  to  when  once  formed,  they  are  liable  to  inflam- 
matory attacks  ;  in  consequence  of  which  the  surrounding  cel- 
lular tissue  condenses  and  hardens.  Small  cysts  are  formed 
in  the  latter,  into  which  blood  is  effused,  and  they  then  exhibit 
a  complex  structure,  which  has  been  the  source  of  much  dis- 
putation. Abernethy  and  Kii-by  have  even  gone  so  far  as  to 
deny  that  they  were  owing  to  varicosity  of  the  veins,  and  have 
asserted  them  to  be  mere  sacculated  prolongations  of  the  con- 
densed submucous  tissue.  The  sequela;  to  which  they  give 
rise  are  hemorrhage,  ulceration,  and  prolapsus  of  the  rectum. 
The  periodical  character  that  is  often  observed  in  the  san- 
gumeous  flow,  is  one  that  peculiarly  deserves  the  attention  of 
the  physician.  In  man  the  affliction  is  common  in  persons  of 
the  middle  of  life,  who  have  followed  a  sedentary  pursuit ;  in 
women  they  are  more  apt  to  occur  during  pregnancy,  and 
as  a  substitute  for  the  menstrual  discharge  at  the  period  of 
the  climacteric. 

Of  all  forms  of  varix,  none  is,  ^iiobably,  of  so  frequent  oc- 
currence as  that  which  affects  the  superficial  veins  of  the 
lower  extremities,  and  more  particularly  the  ramifications  of 
the  saphena.  It  is  not  peculiar  to  cither  sex,  but  is  decidedly 
more  common  in  females  than  males.  This  remark  does  not 
appear  to  apply  to  the  continent,  however,  for  we  learn 
from  the  statistics  of  Briquet,  as  well  as  from  the  state- 
ments of  Hasse,  that,  with  them,  the  male  sex  is  the  most 
liable.  Another  statement  of  Briquet's,  that  it  is  more  fre- 
quent in  the  right  than  in  the  left  leg,  is  not  confii-med  by 
British  experience.  Hasse  observes  that,  in  men,  the  dilata- 
tion generally  arises  from  the  trinik,  or  the  principal  branches 
of  the  saphena,  while  he  states  that,  in  women,  it  commences 
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in  the  minute  twigs.  It  is  especially  at  the  ankle,  and  at  the 
inner  side  of  the  popliteal  space,  that  the  veins  are  seen  and 
felt,  in  the  shape  of  an  accumiilation  of  tortuous  vessels,  of  a 
more  or  less  resistent  feel. 

A  varicose  state  of  the  veins  of  the  pia  mal  er  is  a  condition 
upon  which  Rokitansky  lays  some  stress,  as  found  after  re- 
peated attacks  of  deluium  tremens.  Oculists  treat  of  dilata- 
tion of  the  veins  of  the  eye  in  various  forms  ;  and  instances  of 
varix  in  other  parts  of  the  upper  half  of  the  body  are  recorded 
by  authors.  Thus,  Cruveilhier*  delineates  two  cases  of  varix 
affecting  the  arm. 

Varicose  veins  may  prove  dangerous,  by  giving  rise  to  hse- 
mon'hage,  in  consequence  of  ulceration  or  rupture.  They  are 
not  like  the  arteries,  subject  to  atheromatous  disease,  though 
occasionally  they  become  obliterated  by  the  formation  of  a 
coagulum,  or  spontaneous  inflammation  and  cohesion  of  the 
parietes. 

An  obliteration  of  portions  of  the  venous  system,  from  spon- 
taneous coagulation  of  the  blood  during  life,  is  a  not  unfre- 
quent  occurrence,  either  from  the  pressure  exerted  by  morbid 
growths,  as  aneiirisms  or  cancerous  tumours,  or  without  such 
mechanical  causes,  from  sheer  cachectic  debility,  as,  for  in- 
stance, in  a  case  of  empyema  that  fell  under  our  notice,  in 
which,  from  the  inferior  cava  downwards,  the  veins  were 
plugged  up  Tivith  a  fawn-coloured  coagulum.  They  are  not, 
however,  limited  to  the  vems  of  the  inferior  half  of  the  body, 
though  most  frequently  met  with  in  the  vena  cava  inferior, 
and  the  portal  vein.  Dr.  Brightf  records  a  case  in  which 
the  longitudinal  sinus  was  filled  in  a  child  of  twenty  months, 
another  of  a  female  aged  seventeen,  in  whom  the  left  jugular 
and  subclavian  veins  were  plugged  with  a  firm  coagulum, 
terminatmg  abruptly  just  as  they  entered  the  cava,  and  a 
third,  in  a  female  aged  twenty,  in  whom  a  white,  fibrinous 
coagulum  was  found  in  the  subclavian  vein,  extending  two  or 
three  inches  up  the  jugulars.  In  both  the  last  cases  the  hard- 
ened veins  were  traced  during  life;  the  subjects  were  all  in 
an  extreme  state  of  exhaustion.  In  these  cases  the  coagulum 
can  be  easily  removed  from  the  channel  of  the  vessel,  and  the 
coats  of  the  latter  present  no  evidence  of  inflammation  in  the 
shape  of  thickening  or  interstitial  deposit,  or  roughening  of 
the  lining  membrane.  Another  form  of  obliteration  is  that 
resulting  from  a  chronic  inflammation,  and  consequent  adhe- 
sive process,  set  up  by  the  advance  of  degenerative  disease, 
such  as  tubercle  or  cancer.  Thus  Dr.  Lee  records  two  cases 
of  abdominal  phlebitis  resulting  from  malignant  disease  of 
the  uterus  ;  and  another  of  inflammation  of  the  iliac  veins  in  a 

*  Anatomie  Pathologique,  Livr.  xxiii.  and  Livr.  xxs. 
t  Medical  Eeports,  p.  ii.  pp.  6",  64, 65. 
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man,  from  carcinoma,  is  related  by  Mr.  Lawrence.  Tubercle 
never  dii'ectly  affects  the  vessels  ;  it  is  not  found  deposited  in 
the  coats,  nor  is  it  found  in  their  channels.  Carcinomatous 
matter,  on  the  other  hand,  is  very  frequently  discovered  with- 
in the  veins,  either  as  an  immediate  extension  of  the  disease, 
external  to  them,  or  as  an  absorption  of  the  morbid  product. 
Thus,  in  cancer  of  the  stomach  and  liver,  it  has  been  found 
in  the  vena  portse,  in  renal  cancer,  in  the  correspondmg 
vein,  and  the  vena  cava  inferior,  in  uterine  cancer  in  the  vena 
cava,  and  its  branches.  Few  of  the  observers  of  the  cases 
on  record  have  verified  the  fact  of  the  cancerous  natui'e  of  the 
contents  of  the  vessels  by  microscopic  examination,  and  in 
many  instances  fibrinous  coagula  have  been  mistaken  for 
cancer,  when  coincident  with  the  latter.  Langenbeck*  has, 
however,  established  the  possibility  of  the  occurrence  of  can- 
cer within  the  vessels,  by  observing  cancer-cells  in  the  blood 
of  indi^'iduals  afifected  with  malignant  disease  of  the  uterus. 
We  must  not,  however,  regard  the  presence  of  any  one  variety 
of  cell  as  essential  to  determine  the  malignant  character  of  a 
morbid  growth.  The  inherent  tendency  of  a  certain  blastema 
or  matrix  is  to  lead  to  the  production  of  appearances  which 
are  commonly  denoted  as  tubercle,  or  as  cancer,  but  that 
blastema  in  itself  need  not  present  any  microscopic  signs  to 
Tig.  71. 


Calcareous  deposit  in  the  coats  of  a  vein.  St.  George's  Museum,  F.  a.  12. 
distinguish  it  from  healthy  albuminous  or  fibrinous  deposits. 
Hence  it  is  not  absolutely  necessary  that  we  should  meet  with 
what  are  commonly  called  cancer-cells  in  the  cancerous  con- 
tents of  the  veins,  in  order  to  justify  the  conclusion  as  to  their 
maUgnant  character.  Ossification  very  rarely  affects  the  veins, 
*  Essai  sur  I'Anatomie  Pathologique.    Par.  ISIG,  vol.  ii.  p.  70. 
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but  cretaceous  deposits  are  occasionally  discovered  under  the 
lining  coat,  as  in  the  case  of  -which  we  have  given  a  delinea- 
tion. CruAeilhier *  relates  the  case  of  an  an  old  man  who 
died  of  gangrena  senilis,  in  whom  the  veins  accompanymg  the 
popliteal  artery  were  studded  with  phosphatic  deposit.  This 
must  not,  however,  be  confounded  with  that  variety  of  con- 
cretions termed  vein-stones  or  phlebolithes,  which  are  met  -with 
free  in  the  cavity  of  the  vessels.  These  are  formed  of  concen- 
tric lamiiiffi,  of  which  the  internal  are  hard  and  brittle,  while 
those  forming  the  outer  layers  present  a  softer  consistency. 
They  closely  resemble  the  concentric  corpuscles  so  fi-equently 
met  with  in  the  choroid  plexus,  where,  however,  the  forma- 
tion is  external  to  the  vein.  They  are  found  most  frequently 
in  the  pelvic  vehis,  and  m  varices,  and  appear  to  result  from 
a  stasis  in  the  blood,  first  giving  rise  to  a  coagulum  of  fibrine, 
■svithin  which  a  process  of  cretification  takes  place  ;  chemically 
they  are  found  to  consist  of  phosphate  and  carbonate  of  lime, 
bound  together  by  animal  matter.  The  theory  of  their  forma- 
tion agrees  -n-ith  the  mode  of  explanation  which  suggests 
itself  for  other  concentric  corpuscles,  and  is  confii'med  by 
what  we  occasionally  see  in  diseases.  Thus  in  a  case  of  a  large 
cyst  in  the  kidirey,  containing,  within  an  inner  sac  of  false 
membrane,  a  large  black  coagulum  of  blood,  we  found  con- 
centric coi-puscles  in  the  false  membrane,  of  exactly  the  same 
character  as  those  observed  Ln  the  brain.  Here,  too,  it  seemed 
reasonable  to  acsume  the  primary  deposition  of  fibrine,  and 
the  secondary  precipitation  within  its  lamina?  of  the  phos- 
phate of  lime.  It  is  not  impossible  that  phlebolithes  may  in 
some  instances  be  the  residuary  traces  of  former  phlebitis. 
Dr.  Lee  observes,*  that  in  the  spermatic  and  hypogastric 
veins  of  females  advanced  m  life,  calcareous  concretions  and 
disorganizations  of  various  kmds  have  frequently  been  ob- 
served, which  must  have  been  the  consequence  of  attacks  of 
acute  iixfiammation  at  remote  periods. 


Before  quitting  the  pathology  of  the  veins,  we  have  to  al- 
lude to  the  presence  of  entozoa,  and  of  gaseous  contents  within 
them.  Of  the  former,  instances  are  recorded  by  various  of 
the  older  authors,  from  Plmy  the  elder  downwards.  This 
A\Titer  states,  in  his  "Historia  Naturalis,"  that  animals  fonn 
in  the  blood  of  man,  and  destroy  his  body.  The  most  recent 
observation  of  parasitic  animals  in  the  blood  is  recorded  by 
Dr.  Bushman  ;t  but  it  is  liable  to  objections  which  tend  to 
mvalidate  the  conclusions  arrived  at.  The  observation  of  the 
presence  of  distoma  hepaticum  in  the  trunk  of  the  vena  porta? 

*  Medico-chirurzical  Transactions,  vol.  xvi.  p.  418. 

t  The  History  of  a  Case  in  whicli  Animals  were  found  in  Blood  drawn  from 
the  "Veins  of  a  Boy,  London,  1833. 
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in  a  man  aged  forty -nine,  by  Duval,*  is  more  valuable  and 
trustworthy.  Andral  f  recounts  the  only  instance  known  of 
hydatids  found  in  the  venous  system.  They  occurred  in  the 
pulmonary  veins  of  a  man  aged  fifty-five,  and  twenty-three 
occupied  the  small  ramifications  shortly  before  their  transition 
into  the  capillary  network.  They  varied  in  size  from  a  pea 
to  a  nut,  and  were  sjTnmetrically  distributed  through  both 
lungs.     They  had  all  the  characters  of  acephalo-cysts. 

AIB.  IN  THE  VEINS. 

The  entrance  of  air  into  the  vems  is  one  of  the  most  for- 
midable occiu-rences  complicating  operations  about  the  neck, 
that  the  surgeon  has  to  deal  with.  Death  ensues  rapidly, 
and  atmospheric  air  is  found  in  the  right  side  of  the  heart. 
Air  has  been  traced  in  some  of  these  cases  in  the  aorta,  the 
crural  arteries,  the  arteries  of  the  bram,  the  inferior  cava,  the 
iliac  veins,  and  the  coronary  veins  of  the  heart.  J  It  has  been 
suggested  that,  in  some  cases  of  sudden  death  after  delivery, 
the  cause  might  be  found  in  an  introduction  of  air  into  the 
circulation  by  the  open  mouths  of  the  vems,  when  the  uterus 
contracted  imperfectly.  Another  question  is  the  possibility 
of  the  spontaneous  evolution  of  gas  withm  the  veins  during 
life.  Many  of  the  cases  on  record  are  undoubtedly  mere  in- 
stances of  rapid  putrefaction ;  but  we  are  justified,  both  by 
the  constitution  of  healthy  blood,  and  by  post-mortem  ob- 
servation, in  admitting  the  reality  of  such  a  change  before 
death.  Numerous  authors,  among  whom  we  would  mention 
Dr.  Baillie,§  have  met  with  ak  in  the  veins  of  the  pia  mater 
in  cases  of  apoplexy,  before  any  traces  of  decomposition  were 
to  be  perceived.  Dr.  Bright  ||  attributes  the  presence  of  air  in 
these  cases  exclusively  to  accidental  iiijury  of  the  vems,  or  to 
incipient  putrefaction.  The  evolution  of  gas  durmg  life, 
though  difficult  of  absolute  proof,  is  entirely  within  the  range 
of  probability,  when  we  consider  that  venous  blood  contains 
an  excess  of  carbonic  acid  gas,  which  is  discharged  on  re- 
ducing the  atmospheric  pressure  n.s  demonstrated  by  Magnus. 
"  Perhaps,"  as  Professor  Puchclt  remarks,  "it  happens  more 
frequently  than  we  are  aware,  that  a  bubble  of  air  forms  in  the 
venous  blood,  and  again  disappears.  I  am  acquainted  ■with  at 
least  one  variety  of  palpitation,  which  produces  the  sensation, 
and,  I  am  almost  inclined  to  assert,  the  noise,  as  if  a  bubble 
passed  through  a  fluid.  It  occurs  generally  with  but  one 
beat  of  the  heart,  and  I  have  met  with  it  in  venous  subjects 
with  an  htemorrhoidal  tendency,  and  a  liabUity  to  flatulency." 

*  Gazette  MC-dicale  de  Paris,  18t?,  ^*o.  49. 

t  Magendie.  Journal  de  Physiologie,  vol.  ill.  09. 

+  See  Puclielt,  das  Venensystem,  Lieflng,  lSi3,  vol.  iii.  p.  328. 

^  Morbid  Anatomy,  p.  430. 

II  Medical  Eeports,  vol.  ii.  p.  668. 
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THE  CAPILLARIES. 

The  importance  of  the  capillary  cu-culation  in  its  bearings 
upon  disease,  and  the  relation  borne  by  the  blood  to  the  coat 
of  the  vessels,  and  by  both  to  the  nervous  terminations  and 
other  surrounding  tissues,  can  scarcely  be  over-estimated ;  and 
yet  we  are  inclined  to  thmk  that  in  most  of  the  experiments 
performed  with  a  view  to  determining  their  fmictions  or  as- 
certaining the  part  they  bear  in  disease,  as  m  inflammation, 
the  most  important  of  all  morbid  processes,  the  share  taken 
by  the  vessels  has  been  regarded  more  than  the  changes  oc- 
curring in  the  circulating  medium  itself.  A  great  physical 
difhculty  presents  itself  in  the  examination  of  the  lUtimate 
radicles  of  the  vascular  system  in  most  of  the  organs  of  the 
body,  from  our  inability  sufiiciently  to  isolate  them.  Where 
we  are  able  to  do  so,  as  in  the  bram  or  pia  mater,  we  may,  in 
inflammation,  trace  the  evolution  of  the  morbid  product  in 
the  shape  of  mmute  molecvilar  spherules,  but  the  coats  of 
the  vessels  must  be  looked  upon  rather  as  the  passive  agents 
of  percolation  than  as  the  active  promoters  of  the  diseased 
action.  Calcareous  deposits  are  also  seen,  as  in  cases  of 
cerebral  apoplexy,  upon  very  minute  vessels,  but  we  do  not 
possess  any  means  of  determining  in  how  far  the  vascular 
coats  are  liable  to  anything  like  an  idiopathic  morbid  con- 
dition. "VVe  need  not  enter  into  the  question  of  the  part 
played  by  the  capillaries  in  nutrition  and  inflammation,  as 
that  is  discussed  in  the  general  pathology.  There  are  few 
morbid  processes  in  which  they  are  not  involved,  though  at 
the  same  time  we  must  not  forget  that  they  are  not  essential 
to  diseased  action,  and  that,  as  many  healthy  changes  of  the 
body  are  effected  by  metamorphoses  directly  from  the  blood 
or  thi-ough  the  intervention  of  non- vascular  tissues,  so  in  dis- 
ease, the  capillary  system  is  one  of  several  of  the  agents  of  the 
morbific  influence.  We  must  here  allude  to  a  form  of  inflam- 
mation which,  from  presenting  somewhat  peculiar  characters, 
has  been  termed  by  Cruveilhier,  capillary  phlebitis.  It  de- 
pends upon  the  same  causes  as  those  to  which  we  have  traced 
metastatic  abscesses  or  purulent  deposits,  viz.,  a  poisonous 
infection  of  Jie  blood,  and  hence  is  most  commonly  met  with 
in  organs  to  which  there  is  a  great  afiiux  of  blood,  as  in  the 
lungs,  the  spleen,  the  kidneys,  and  the  liver.  The  form  in 
which  it  appears,  is  that  of  a  circumscribed  patch  of  injected 
and  inflamed  tissue,  which  by  itself  may  pass  through  the 
various  stages  of  inflammation  ;  or  it  may,  m  its  tiu-n,  excite 
active  inflammation  in  the  surrounding  parts,  which  will  pre- 
sent different  features,  in  colour  and  consistency,  by  which 
the  two  may  be  distinguished.  Rokitansky  observes  that 
capUlary  phlebitis  is  not  essentially  a  true  inflammation,  but 
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that  it  consists  in  a  coagulation  of  the  blood  in  some  portion 
of  the  capillary  system,  and  is  analogous  to  the  phlebitis 
caused  by  coagulation.  He  states  that  the  coagulum  at  first  ap- 
pears as  a  dark  red  tnfarctus  of  the  affected  parenchyma  ;  that 
it  subsequently  may  undergo  various  processes,  either  break- 
ing up  and  commingling  with  the  blood,  or  undergoing  a  retro- 
grade process,  leading  to  obliteration  and  atrophy  of  the  part 
affected,  or  passing  into  purulent  or  gangrenous  fusion.  Ro- 
kitansky  also  expresses  it  as  his  opinion  that  the  capillaries 
may  be  affected  in  a  similar  way  as  he  describes  the  arteries 
to  be,  by  an  excessive  deposition  of  "Kning  membrane,"  only 
that  the  anomaly  is  here  less  in  degree,  owing  to  the  arterial 
portion  of  the  blood  benig  expended  in  the  process  of  nutri- 
tion. 

Among  the  chronic  forms  of  disease  which  are  attributed 
more  particularly  to  the  capillaries,  and  to  which  we  have  not 
had  occasion  to  allude  elsewhere,  is  the  affection  which  Mr. 
John  Bell,  and  English  writers  foUowmg  him,  have  termed 
aneurism  by  anastomosis,  or  the  Germans,  more  classically, 
teleangiectasis.*  It  is  also  known  by  the  simple  term,  erectile 
tumour,  which  is  probably  the  best,  as  it  implies  no  theory. 
The  affection  is  commonly  congenital,  and  presents  itself  in 
the  shape  of  a  cutaneous  swelling  of  a  circumscribed  form, 
and  bluish-red  colour,  liable  to  considerable  variations  of 
distention,  according  to  the  state  of  the  circulation.  The 
tumour  commonly,  though  not  always,  offers  a  pulsation  to 
the  touch  isochronous  with  the  arterial  pulse.  Bell  described 
the  tumour  as  consisting  of  a  congeries  of  vessels,  between 
which  were  cavities  and  cells  communicating  with  the  latter  ; 
others  have  attributed  the  affection  solely  to  a  distended  con- 
dition of  the  vessels,  among  whom  may  be  mentioned  Syme 
and  Pelletan ;  it  is,  however,  extremely  probable  that  both 
conditions  may  occuj  as  in  the  analogous  case  of  hajmorrhoidal 
tumours ;  and  that  while  one  erectile  tumour  contains  only 
vessels,  another  consists  of  both  vessels  and  cellular  cavities. 
This  explanation  would  aid  in  midcrstanding  the  difference  in 
the  symptoms  presented  by  this  species  of  timiour. 

*  Teleangiectasis,  literally  expansion  of  the  remote  vessels,  rViXe,  distant, 
remote,  a-o  o?,  a  vessel,  exxeii'io,  I  distend.    See  also  page  168. 


CHAPTER  XXV. 


THE  LYMPHATIC  SYSTEM. 


Our  knowledge  of  the  diseases  of  the  lymphatic  system  is 
not  commensurate  with  the  importance  we  attribute  to  it  in 
the  animal  oeconomy  on  physiological  grounds.  We  may 
infer,  from  the  close  relation  which  it  bears  to  the  metamor- 
phoses of  the  tissues,  that  it  must  be  morbidly  aifected  in  all 
diseased  conditions  of  individual  parts,  while  its  anatomical 
bearings  assist  in  accounting  for  the  difference  which  prevails 
between  diseases  specially  affecting  the  lymphatic  vessels  and 
the  vems.  A  morbid  product,  or  a  poison  that  has  found  its 
way  into  a  A'ein,  meets  with  no  impediment,  and  unless  adlie- 
sive  inflammation  be  set  up  at  the  point  of  introduction, 
speedily  taints  the  whole  system  ;  the  force  and  du'ection  of 
the  blood- current  materially  facilitates  the  propulsion  of  any 
foreign  matter  that  has  entered  the  vein.  In  the  lymphatic 
vessel  we  have  no  such  powerful  and  contmuous  stream,  nor 
do  the  channels  enlarge  in  the  same  uniform  manner  as  in  the 
former ;  on  the  contrary,  we  find  the  passage  every  now  and 
then  blocked  up  by  a  sluice,  in  the  shape  of  a  lymphatic 
gland,  the  obvious  object  of  which  is  to  submit  the  contents 
of  the  afferent  vessel  to  a  process  of  purification.  By  this 
means  further  security  is  pro\ided  agamst  the  ultimate  intro- 
duction into  the  blood,  by  the  thoracic  duct,  of  deleterious 
matter,  which  may  have  penetrated  the  lymphatics.  Hasse  * 
observes,  that  the  lymphatic  vessels  being  exclusively  devoted 
to  the  purposes  of  absorption,  can  contain  fiuids  of  very  va- 
rious, and  even  morbid,  admixture,  without  detriment  to  their 
internal  membrane,  and  that  it  is  not  until  the  fiuids  in  ques- 
tion have  reached  the  lymphatic  glands,  that  infiammatory 
reaction  becomes  established.  He  instances  the  conveyance 
of  miasmatic  and  contagious  matter  tlrrough  the  lymphatic 
system,  as  in  typhus,  the  plague,  &c.,  where  the  lymphatic 
vessels  never  exhibit  any  morbid  alteration,  although  the 
glands  are  found  more  or  less  disorganized.  We  must,  how- 
ever, demur  both  to  the  fact  and  to  the  conclusions  drawn  by 

*  An  Anatomical  Description,  &c.,  Sydenham  Society's  Ed.  p.  2. 
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Hasse;  for  although  undoubtedly  the  mere  presence  of  noxious 
matters,  either  m  the  blood  or  in  the  lymph,  does  not  necessi- 
tate inflammatory  reaction  in  the  coats  of  the  vessels,  the  fact 
of  lymphatics  presenting  all  the  symptoms  of  inflammation 
between  the  seat  of  u-ritation  and  the  next  chain  of  glands,  is 
one  of  too  frequent  occui-rence  to  establish  it  as  a  rule  that 
the  morbid  manifestation  only  takes  place  in  the  latter.  The 
metamorphosmg  and  eliminating  power  of  the  lymphatic 
glands  is  one  that  exerts  a  most  important  influence  upon  the 
preservation  of  health,  and  where  it  is  weakened,  as  in  scrofu- 
lous indi\iduals,  we  see  that  every  species  of  disease  makes 
an  easy  ingress,  and  is  with  difliculty  expelled.  This  circum- 
stance offers  a  satisfactory  explanation  for  the  great  variation 
in  the  susceptibility  of  different  individuals  to  the  action  of 
morbid  agents  ;  as  we  see  in  the  undoubted  exposiu-e  of  seve- 
ral subjects  to  the  same  infectant;  when,  for  instance,  the 
same  venereal  female  receives  a  succession  of  -sisitors,  we  have 
good  grounds  for  assuming  that  each  of  the  men  came  mto 
contact  with  the  syphilitic  poison,  we  may  find  one  enjoying 
an  entire  immunity  from  evil  effects,  while  the  other  becomes 
the  subject  of  secondary  and  tertiary  symptoms. 

Inflammation  of  a  lymphatic  is  manifested  by  redness,  pain- 
fuhiess,  and  swelling,  in  its  course ;  the  coats  become  thick- 
ened and  infiltrated,  and  exudation  and  suppuration  may 
occur  in  their  chamiels.  A  resolution  is  the  most  common 
termination  of  the  process.  The  presence  of  pus  in  the  lymph- 
atics does  not  necessarily  demonstrate  the  existence  of  inflam- 
mation of  the  vessels;  it  may  be  introduced  into  them  by 
abrasion  or  ulceration  of  lymphatics  communicating  with  an 
abscess.  Suppui-ative  inflammation  gives  rise  to  small  iso- 
lated abscesses  along  the  course  of  the  lymphatic  vessels, 
forming,  as  it  were,  stations  of  the  disease,  each  of  which 
appears  to  serve  as  a  fi-esh  focus  of  morbid  action.  The 
inflammatory  process,  more  or  less,  affects  the  surrounding 
cellular  tissue  fi-om  the  commencement.  With  the  advance 
of  the  inflammation,  the  lymphatics  are  blended  with  it,  and 
suppm-ation  and  the  formation  of  abscess  involve  the  entire 
mass.  A  chronic  inflammation  of  Ipnphatic  vessels  is  met 
with  in  scrofuloiis,  tubercular,  and  cancerous  disease.  Their 
coats  are  found  indiu'ated  and  thickened,  and  theu-  channels 
are  blocked  up  with  the  morbid  blastema  of  the  heterologous 
growth.  The  frequency  with  which  this  occurs,  appears  to 
be  in  a  ratio  to  the  softened  condition  of  the  deposit  in  the 
organ  from  which  the  affected  lymphatics  take  their  origin. 
Thus,  in  a  case  of  encephaloid  cancer  of  the  stomach  m  an 
aged  female,  that  occurred  under  our  own  observation,  the 
plexus  of  lymphatics  occupying  the  lesser  curvature  of  the 
organ  were  gorged  to  the  size  of  crows'  quills  with  the  can- 
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cerous  matter.*  In  the  majority  of  instances,  we  meet  with 
no  such  filling  up  of  those  vessels,  and  the  subacute  inflamma- 
tion which  coexists  in  theii"  glands  appears  to  be  either  the 
result  of  irritation  propagated  to  them  from  the  primary  seat 
of  the  lesion,  or  of  idiopathic  disease  set  up  m  them  as  the 
purifying  agents  of  the  blood.  Sir  Astley  Cooper  f  reports 
three  cases  of  obliteration  of  the  thoracic  duct,  two  of  which 
were  connected  Avith  tubercular,  the  third  with  cancerous  dis- 
ease. In  the  first,  the  obstruction  was  produced  by  the  thick- 
ened valves,  in  three  distinct  parts,  adhermg  to  one  another, 
the  lowest  still  allowing  of  a  partial  transmission  of  fluid,  the 
upper  arresting  it  entu-ely.  Scrofulous  matter  was  found  de- 
posited between  the  laminae  of  the  valves.  In  the  second 
there  was  considerable  thickening  and  ulceration  of  the  duct ; 
two  fungous  growths  occupied  the  chamiel ;  and  in  the  third, 
which  occurred  in  a  man  who  had  died  in  consequence  of 
malignant  disease  of  the  testis  and  the  lumbar  glands,  the 
thoracic  duct  was  found  much  thickened,  and  filled  with  a 
pulpy  mass,  composed  of  broken,  coagulable  lymph.  Oppo- 
site the  curvature  of  the  aorta  the  vessel  was  lost  in  a  swelling 
as  large  as  a  moderate-sized  wahiut,  beyond  which  it  was 
normal.  The  paper  from  which  these  cases  are  derived,  con- 
tain various  experiments  upon  the  thoracic  duct  iir  animals,  of 
physiological  interest.  One  of  the  mam  conclusions  arrived 
at  by  the  author  in  reference  to  this  point  is,  that  the  circula- 
tion in  the  lymphatic  system  may  be  kept  up  by  dilatation 
of  collateral  vessels  subsequent  to  the  occuiTcnce  of  obstruc- 
tion in  a  trunk,  as  in  the  vascular  system  at  large. 

A  varicose  condition  of  IjTiiphatics  is  occasionallj''  met  with 
in  atoiric  habits,  causing  them  to  resemble  hydatid  tumours. 
It  afiects  parts  of  the  system,  and  especially  the  thoracic  duct 
is  liable  to  dilatation ;  occasionally  the  entire  system  is  found 
in  this  condition,  and  an  extreme  instance  of  this,  occurring 
in  a  young  man,  aged  nineteen,  which  happened  in  the  prac- 
tice of  M.  Amussat,  is  given  in  the  works  of  Breschet  and 
Carswell.  CruikshankJ  alludes  to  and  delineates  a  similar 
case.  Here  the  lymphatics  of  the  groins  had  reached  a  size 
sufficient  to  permit  of  the  introduction  of  a  straw  by  which 
air  was  blo'wm  mto  them  ;  the  iliac  ganglia  had  entirely  dis- 
appeared, and  were  replaced  by  the  lymphatic  vessels.  A 
corresponding  enlargement  of  these  vessels  was  traced  through 
the  abdomen  into  the  thorax  ;  none  of  the  other  viscera  pre- 
sented any  marked  pathological  changes.  The  depurating 
functions  of  the  lymphatic  glands,  while  they  render  these 
organs   safety-valves  to  the  system,  also  induce  in  them  a 

*  Report  of  Pathological  Society,  1847-48,  p.  195. 
t  Medical  Records  and  Researches,  IVtS,  p.  87. 

t  See  Carswell,  Patholog.  Anat.  Fato.  ix.  pi.  iv.  Cg.  i,  and  Breschet,  Le 
Systfeme  Lymphatique,  1836,  p.  260. 
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frequent  liability  to  disease,  which  is  characteristic  of  what 
is  familiar  to  us  as  the  lymphatic  constitution.  The  irritation 
to  which  their  affections  are  traceable,  may  proceed  from 
some  local  lesions,  from  which  it  is  carried  to  the  neighboiu-- 
ing  glands  by  the  connecting  lymphatic,  as  in  the  case  of  a 
sore  on  the  prepuce,  uaducing  bubo,  or  of  porrigo  of  the  head, 
causing  tumefaction  of  the  cervical  glands  ;  or  it  may  be 
excited  directly  by  the  morbid  condition  of  the  blood  circu- 
lating in  the  capillaries  of  the  glands. 

Simple  acute  inflammation  is  manifested  by  tumefaction, 
softening,  and  a  highly  vascularized  state  of  the  organ,  causing 
it,  on  division  w'ith  the  knife,  to  distil  blood,  while  its  colour 
is  changed  from  a  reddish  grey  to  a  dark  red  or  crimson  tmt. 
If  suppuration  has  ensued,  yellow  spots  first  appear  in  diifer- 
ent  parts,  and  eventually  the  entire  gland  may  be  destroyed  by 
the  process,  and  be  converted  mto  an  abscess,  in  which  the 
surromiding  celkilar  tissue  is  more  or  less  unplicated.  The 
chronic  form  is,  however,  the  more  common  ;  a  species  of 
plastic  matter  is  efiiised  interstitially,  and  induces  gradual 
enlargement  and  induration  of  the  gland.  This  condition 
may  be  perpetuated,  and  the  resulting  hypertrophy  exhibits  a 
conversion  of  the  eflused  matter  mto  the  ordinary  cell  struc- 
ture, displayed  by  the  microscope  as  constituting  the  gland 
tissue.  On  the  other  hand,  a  reabsorption  of  the  interstitial 
deposit  may  occur,  as  we  have  frequent  opportunities  of  ob- 
ser^dng,  as  the  effect  of  a  suitable  dietetic  and  medicinal 
regimen,  in  consequence  of  which  the  parts  regain  their  nor- 
mal size  and  appearance. 

Hj'pertrophy  of  the  glands,  whether  simple  or  complicated, 
with  the  tubercidar  diathesis,  is  peculiarly  prevalent  in  child- 
hood, at  the  time  when  the  vegetative  development  of  the 
animal  economy  makes  the  greatest  claim  upon  the  organs  of 
nutrition  and  metamorphosis  ;  an  atrophic  condition  is  met 
with  in  advanced  age,  after  the  period  of  involution  has  com- 
menced, and  it  is  stated  by  Rokitansky  particularly  to  affect 
the  mesenteric  glands  as  a  retult  of  tj-phous  mfiltration,  in 
coiisequence  of  which  the  parenchyma  of  the  gland  is  ab- 
sorbed, as  well  as  the  product  of  the  process.  The  inflamma- 
tion of  the  mesenteric  glands  accompanying  typhous  fever,  is 
a  point  upon  which  Rokitansky  *  lays  great  stress.  He  con- 
siders it  as  an  integral  part  of  Ueotj'phus,  and  states  it 
particularly  to  attack  the  chaui  of  lymphatic  glands  corres- 
ponding to  the  affected  part  of  the  intestine.  He  looks  upon 
it  as  a  substantive  affection  of  the  glands,  allied  to  the  morbid 
condition  which  they  present  in  the  Oriental  plague.  The 
reader  will  see  that,  in  regard  to  the  lesions  of  the  mesenteric 
glands  in  fever,  there  is  a  wide  difference  of  opinion  between 
*  Pathological  Anatomy,  Sydenham  Society's  Edition,  voL  Iv.  p.  390. 
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Rokitansky  and  Drs.  SteM'art  and  Jenner,  who  on  very  satis- 
factory evidence  have  sho'mi  that  typhus  and  typhoid  fevers 
are  distinct  forms  of  fever,  one  of  the  characteristic  features 
of  the  latter  being  the  intestinal  ulcerations  and  disorganiza- 
tion of  the  mesenteric  glands,  while  no  such  affections  are  met 
■with  ill  typhus.* 

TUBERCLE. 

Few  parts  of  the  body  are  more  exposed  to  the  deposit  of 
tuberculous  matter  than  the  lymphatic  glands.  It  occurs  in 
them  either  in  a  primary  or  secondary  form  ;  as  the  result  of 
direct  elimmation  from  the  blood-vessels,  or  owing  to  the 
conveyance  of  tubercular  matter  from  the  organ  from  which 
the  lymphatics  are  derived.  We  see  it  in  the  shape  of 
yellowish  masses,  interspersed  among  the  gland  tissue  ;  and 
as  the  morbid  deposit  increases,  encroaching  more  upon,  and 
ultimately  entirely  destroying  all  traces  of,  the  normal  tissue. 
The  tubercular  matter  is  observed  to  go  through  the  same 
processes  of  softening  and  suppuration,  or  of  induration  and 
cretification,  that  we  find  it  liable  to  elsewhere.  Children 
are  peculiarly  prone  to  tubercular  disease  of  the  glandular 
system ;  bvit  there  is  a  considerable  difference  in  the  pro- 
clivity of  different  sets  of  glands  to  be  affected.  All  authors 
are  agreed  that  the  bronchial  are  pre-eminently  endowed 
■with  this  tendency.  The  analysis  of  one  hundred  post-mor- 
tem exanimations  of  tuberculous  children,  by  Dr.  Lonibard,t 
showed  that 

the  bronchial  glands  were  affected  in      87  cases 
the  mesenteric  do.  do.  31      ,, 

the  cervical  do.  do.  7     ,, 

the  inguinal  do.  do.  3     ,, 

In  the  case  of  the  bronchial  glands  a  commiuiication  is 
occasionally  established  between  their  contents  after  they 
have  softened  and  the  channel  of  the  bronchi,  and  may  be 
thus  evacuated,  by  expectoration.  The  chalky  concretions 
find  their  Avay  out  occasionally  in  the  same  mamier.  A 
remarkable  instance  of  death  being  caused  by  the  impaction 
of  the  cretaceous  contents  of  a  bronchial  gland  in  the  bronchi, 
is  detailed  by  Dr.  Tice  in  the  twenty-sixth  volume  of  the 
Medico-chirurgical  Transactions. 

CARCINOMA. 

The  lymphatic  glands  are  very  commonly  the  seat  of  malig- 
nant disease  ;  it  affects  them  either  primarily  or  secondarily, 
but  more  frequently  in  tlie  latter  form.     It  is  probably  owing 

*  For  the  further  details  Tve  mvist  refer  to  the  oriKinal  papers  of  these 
authors,  which  are  contained  in  the  M^  dical  Times  (1851)  and  the  Edinburgh 
Medical  and  Surgical  Journal  (1840). 

t  Andral,  PrCcis  d'Anatomie  Pathologiciue,  vol.  i.  p.  425. 
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to  the  implication  of  the  lymphatic  system  that  we  may,  in 
part,  at  least,  attribute  the  symptoms  of  cancerous  cachexia 
in  an  advanced  state,  as  mfluencing  the  process  of  nutrition 
and  assunilation.  No  other  part  of  the  economy  is  so  liable 
to  secondary  cancerous  deposits  as  the  lymphatic  glands  ; 
the  immediate  cause  of  their  becoming  the  seat  of  the  hetero- 
logous growth  being  the  mtroduction  of  cancer  blastema  from 
the  affected  organ,  or  an  irritation  set  up  by  the  proximity  of 
the  gland  to  the  latter,  which,  in  its  tm-n,  excites  a  fresh 
separation  of  cancer  matter  from  the  blood.  The  second 
explanation  is  probably  that  w^iich  obtains  in  most  cases  ;  for 
we  find  the  parenchyma  of  the  gland  to  be  the  prevailing  seat 
of  the  disease,  both  in  primary  and  secondary  carcinoma  of 
the  IjTiiphatic  glands.  It  commonly  appears  in  the  shape  of 
a  general  infiltration,  and  rarely  in  isolated  nodules  or  islets. 
The  encephaloid  or  medullary  variety  is  the  form  which  car- 
cinoma generally  presents  in  the  glands.  In  a  case  of  pan- 
creatic sarcoma  affecting  the  thoracic  muscles  of  the  right  side, 
which  fell  under  our  own  observation,  there  was  a  develop- 
ment of  a  similar  morbid  growth  in  the  anteiior  mediastmum, 
evidently  involving,  if  not  proceeding  from,  the  bronchial 
glands.  The  tissue  was  made  up  of  fibres  and  fibroid  cells 
and  cii'cular  corpuscles,  containing  oil  particles.  The  limgs 
and  other  viscera  presented  no  trace  of  a  similar  disorganiza- 
tion. In  another  instance,  occurring  at  St.  Mary's  Hospital, 
m  which  the  bronchial  glands  were  converted  mto  a  mass 
closely  resembling  a  malignant  growth,  though  the  micro- 
scope only  exhibited  granular  corpuscles,  resembling  the 
forms  seen  in  tubercle,  the  lungs  were  free  from  substantive 
disease,  though  the  spleen  was  both  disorganized  and  hj'per- 
trophied,  and  presented  in  its  tissue  deposits  resembling 
those  found  in  tlie  bronchial  growth. 

MELANOSIS. 

An  affection  to  which  the  glandular  system,  and  especially 
those  parts  in  relation  to  the  respiratory  organs,  is  very  prone, 
is  melanosis  ;  it  is  scarcely,  however,  to  be  looked  upon  as  a 
morbid  process  in  itself,  but  rather  as  an  evidence  of  the 
depui-ating  functions  by  which  thej''  assist  in  eliminatmg  the 
superfluous  carbon  from  the  blood.  We  have  shown  else- 
where that  melanosis  does  not,  in  itself,  constitute  a  malig- 
nant disease,  and  that  it  does  not  consist  of  a  new  formation, 
but  that  it  is  mainly  a  secretion  of  normal  constituents  of  the 
blood,  though  frequently  complicated  with  malignant  affec- 
tions. Wliile  it  is  imusvxal  to  find  black  matter  in  the 
lymphatic  ganglia  of  the  abdommal  or  inguinal  regions, 
we  constantly  meet  with  it  in  the  glands  surrounding  the 
bronchi. 
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The  only  instance  on  record,  of  entozoa  being  found  in  the 
glands,  is  recorded  by  Rudolphi.*  It  was  found  by  Treutler, 
in  a  person  worn  out  by  syphilis ;  it  was  an  inch  in  length, 
tawny  in  colour,  semi-transparent  at  one  end,  presenting  two 
booklets  at  its  anterior  extremity,  and  hence  termed  hamularia 
bronchialis. 


*  Entozoorum  Historia  Naturalis,  vol.  ii.  p.  82. 
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GENERAL  OBSERVATIONS. 


We  learn  from  the  registers  of  mortality  that  the  most  pre- 
valent cause  of  death  at  various  ages  is  to  be  found,  in  our 
climate  at  least,  in  morbid  conditions  of  the  organs  of  respira- 
tion ;  if  it  were  possible  to  estimate  the  amount  of  disease 
introduced  into  the  system  through  the  lungs,  though  mani- 
fested in  other  organs,  we  should  enhance  the  importance  of 
an  intimate  acquaintance  with  their  pathology  still  further. 
"While  the  kmgs  serve  the  purpose  of  affording  to  the  blood 
the  means  of  eflfecting  the  changes  of  assimilation  and  meta- 
morphosis, this  very  fmiction  renders  them,  by  their  extent 
of  surface,  and  by  their  intimate  relation  to  the  capillary 
circulation  throughout  the  body,  more  than  any  other  organ 
the  portal  of  disease.  The  impalpable  poisons  borne  on  the 
air  enter  the  human  economy  chiefly  by  this  entrance,  and 
the  system  debihtated  by  the  various  influences  that  wear  out 
its  strength,  is  attacked  at  this  point  by  uTitants  of  all  kinds, 
introduced  directly  from  without,  palpable  and  impalpable. 
Thus  the  lungs  and  their  accessory  parts  are  subject  in  vari- 
ous ways  to  sufier  primarily  or  secondarily  from  causes  that 
scarcely  affect  other  organs  ;  no  age  is  exempt ;  no  sex  or  rank 
offers  any  immunity  ;  the  common  air  is  the  common  danger, 
and  the  sanitary  measures  necessary  to  anticipate  or  remove 
it,  confer  immeasurable  benefits  upon  all,  though  the  boon 
may  be  but  scantily  acknowledged. 

We  shall  examine  the  pathological  conditions  of  the  differ- 
ent parts  of  the  respu-atory  system  in  the  order  in  which  they 
naturally  present  themselves,  as  we  proceed  from  the  orifice 
do-wTiwards ;  commencing  with  the  larynx  and  its  appendix 
the  epiglottis,  we  shall  descend  to  the  trachea,  the  bronchi  and 

c  c 
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their  ramifications,  the  pulmonary  parenchyma  and  the  pleura. 
Though  a  definite  relation  exists  between  these  different  parts, 
which  is  more  intimate  in  some  than  in  others,  they  are  each 
susceptible  of  isolated  morbid  states ;  and  though  the  conti- 
nuity of  the  mucous  membrane  lining  the  entire  passages  fre- 
quently induces  a  propagation  of  disease  from  one  part  to  the 
other,  this  is  by  no  means  universally  the  case,  and  the  ca- 
tarrh or  croup  affecting  the  larynx  or  trachea  need  not  cause 
any  pathological  changes  in  the  adjacent  mucous  membrane, 
or  the  other  tissues  of  the  affected  part  itself.  The  absolute 
importance  of  the  morbid  condition  to  the  individual,  does  not 
necessarily  bear  a  direct  relation  to  its  intensity,  but  depends 
a  great  deal  upon  the  part  affected  ;  a  point  wluch  the  phy- 
siological laws  regulating  the  different  sections  of  the  respira- 
tory organs  render  sufficiently  palpable  ;  thus  a  trifling  amount 
of  inflammatory  swelling  of  the  glottis  or  epiglottis  threatens 
danger,  M'hile  much  more  intense  inflammation  of  the  pulmo- 
nary parenchyma,  or  of  the  bronchi,  may  run  its  course  with- 
out causing  more  than  a  temporary  inconvenience.  The  fea- 
tures of  the  morbid  condition  may  be  identical,  while  their 
bearings  upon  the  existence  of  the  individual  are  widely 
dissimilar. 

THE  EPIGLOTTIS. 

The  epiglottis  is,  notwithstanding  its  exposure,  not  very 
liable  to  disease,  a  circumstance  due  in  part  to  the  dense 
fibro-cartalilaginous  tissue  which  forms  its  substratum.  The 
mucous  membrane  which  invests  it,  may  be  affected  with 
acute  or  chronic  inflammation,  in  which  case  the  vessels  en- 
large and  become  tortuous  and  congested,  and  the  light  pink 
hue  is  converted  into  a  streaky,  or  more  or  less  unif  oma  red- 
ness. The  acute  form  is  commonly  the  result  of  mechanical 
injury  or  chemical  initation  ;  while  the  clu'onic  form  accom- 
panies old  standmg  catarrhs  of  advanced  age,  arthritic  or 
syphilitic  cachexia,  and  other  conditions  resulting  from  gene- 
ral atony.  The  former  is  met  with  as  a  result  of  the  action 
of  irritant  poisons,  which  may  thus  cause  death  without  pass- 
ing the  fpuces  ;  and  as  Dr.  Marshall  Hall*  has  pointed  out,  in 
consequence  of  children,  as  frequently  happens  among  the 
poorer  orders,  drinking  boiling  water  from  the  spout  of  the 
kettle  or  tea-pot.  In  these  cases  there  is  also  rapid  and  ex- 
tensive oedema,  giving  rise  to  a  mechanical  impediment  to  the 
admission  of  air  into  the  lungs.  In  one  of  the  instances  de- 
tailed by  Dr.  Davisf,  suftbcative  dyspncea  supervened  within 
three  or  four  hours,  and  when  at  this  period  the  attempt  was 
made  to  apply  leeches,  the  child,  a  little  girl  of  tkree  years  of 

*  Medico-chirurgical '  ransactions,  vol.  xii.  p.  1. 
t  Ibid. 
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age,  was  much  terrified,  and  screamed  so  violently,  that  they 
could  not  be  applied.  From  this  moment,  however,  respira- 
tion became  easy,  and  a  speedy  recovery  took  place,  owing 


Acute  ulceration  of  the  epiglottis  and  sun-ouudiTig  piirts  in  a  man,  caused 
by  taking  a  large  dose  of  bichloride  of  mercury.  Death  followed  after  nine 
days ;  there  were  pneumonia,  ulceration  of  the  stomach,  and  inflammation  of 
the  entire  intestinal  tract. 

most  probably  to  a  ruptiu-e  of  the  bullae  which  had  formed  in 
consequence  of  the  irritation.  The  remedy  which  in  such  a 
case  relieves  the  immediate  symptoms,  and  may  thus  be  the 
means  of  saving  life,  is  the  operation  of  tracheotomy,  though, 
as  in  the  instance  from  which  the  delineation  was  taken,  not 
always  successful. 

Ulcerations  of  the  epiglottis  are  not  unfrequent,  more  espe- 
cially as  complications  of  phthisis ;  they  are  generally  limited 
to  the  inferior  surface  of  the  valve  and  to  its  mucous  covering  ; 
though  they  occasionally  penetrate  to  the  fibro-cartilage.  They 
are  not  generally  accompanied  by  much  tumefaction  or  red- 
dening of  the  surroundmg  tissue.  Louis*  states  that  in  all  the 
cases  that  fell  under  his  notice,  he  only  once  observed  ulcer- 
ations on  the  lingual  surface ;  he  found  the  breadth  of  the 
ulcers  to  vary  from  about  one  to  two  lines  ;  though  in  some 
*  Eesearches  on  Phthisis,  Sydenh.  Soc.  Ed.  p.  42. 
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cases  the  laryngeal  sitrface  of  the  epiglottis  was  entirely  de- 
prived of  its  mucous  membrane  :  in  four  cases  the  edge  of  the 
fibro-cartilage  was  destroyed,  as  well  as  the  surface  ulcerated, 


(Edema  of  the  epiglottis,  brought  on  by  drinking  scalding  water,  and. 
causing  the  death  of  the  child,  a  boy  aged  three  years  and  nine  months,  in 
two  hours.  The  uvula,  wliieh  is  seen  a  little  above  and  to  the  right  of  the 
epiglottis,  was  also  oedematous.  No  other  feature  was  observed,  except  some 
reddening  of  the  bronchial  mucous  membrane,  and  congestion  of  the  lungs. 
Tracheotomy  was  performed. 

so  as  to  give  the  part  a  festooned  appearance ;  in  a  fifth  case 
the  epiglottis  was  totally  destroyed.  The  proportion  of  phthi- 
sical cases  in  which  the  epiglottis  is  affected,  appears,  accord- 
ing to  the  same  author,  to  be  about  one  quarter.  These  ulcers 
are  not,  however,  the  result  of  a  fusion  of  tubercular  deposit, 
which  is  not  met  wdth  at  this  point,  but  of  sjonpathetic  irri- 
tation and  inflammation ;  they,  like  other  affections  of  the 
mucous  membranes  of  the  air  passages  which  have  been  mis- 
taken for  tubercular  deposit,  often  originate  in  occlusion  and 
sebaceous  enlargement  of  the  numerous  solitary  follicles  scat- 
tered about  the  respiratory  m  icous  membrane.  These  vary 
in  size  from  an  almost  imperceptible  point  to  a  pin's  head, 
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and  even  to  that  of  a  bean ;  *  and  closely  resemble  miliary 
granulations,  surrounded  by  a  halo  of  blood-vessels,  as  they 
appear  for  instance  in  the  pia  mater.  The  microscope,  how- 
ever, reveals  their  structure ;  showing  the  basement  mem- 
brane of  the  follicle  lined  with  epithelium,  and  contammg  oily 
matter.  The  cheesy  particles  coughed  up  by  many  people, 
are  formed  partly  in  the  follicular  structures  of  the  tonsils ; 
and  probably  also  in  the  follicles  of  which  we  have  just  spoken. 
The  epiglottis  is  liable  to  suffer  from  syphilitical  ulceration,  by 
an  extension  of  the  disease  from  the  fauces :  it  very  rarely 
passes  beyond  to  the  larynx  and  trachea.  In  small-pox  and 
other  erxiptive  fevers,  the  peculiar  poison  of  the  disease  often 
sets  up  its  action  in  the  fauces  and  the  respiratory  passages  ; 
the  former  may  give  rise  to  pustules  on  the  glottis,  accom- 
panied by  more  or  less  redness  and  serous  infiltration  ;  in  the 
latter  ulcerative  destruction  and  cedematous  swelling  occur. 
It  is  to  an  affection  of  these  parts  that  more  particularly  the 
danger  of  the  retrocession  of  the  cutaneous  affections  is  attri- 
butable :  there  is  frequently  an  inverse  ratio  between  the 
force  with  which  the  external  and  internal  symptoms  are 
manifested. 

THE  LARYNX. 

The  mucous  membrane  of  the  larynx  presents  the  same 
changes  that  we  meet  with  m  the  mucous  membrane  investing 
the  entire  respiratory  tract.  In  health  it  has  an  almost  colour- 
less, slightly  pink  hue,  and  consists  of  a  uniform  epithelial 
surface,  overlaying  a  basement  membrane,  underneath  which 
the  vascular  network  ramifies.  The  surface  is  broken  only 
by  the  minute  follicles  which  open  upon  it.  In  congestive 
and  inflammatory  states  this  vascular  network  becomes  much 
distended ;  the  membrane  is  rendered  thick  and  soft  by  mere 
repletion  in  the  first  instance,  and  subsequently  by  interstitial 
effusion.  The  more  lasting  and  chronic  the  inflammatory 
action,  the  more  this  thickened  condition  is  established,  and 
thus  a  permanent  h)-pertroph>  of  the  membrane  is  effected. 
The  colour  of  an  mflamed  respiratory  mucous  membrane 
varies  according  to  the  intensity,  and  also  according  to  the 
character  of  the  inflammation,  from  a  bright  crimson  or  scar- 
let, to  deep  purple  or  dusky  redness.  The  hypera;mia  is  often 
found  to  be  entirely  local ;  this  is  chiefly  the  case  in  chronic 
affections :  thus  we  may  find  it  limited  to  the  larynx,  the 
trachea  or  the  bronchi.  The  character  of  the  inflammation 
necessarily  determines  the  nature  of  the  products  Avhich  occur 
upon  and  beneath  the  membrane.  The  most  acute  form  is 
probably  that  in  -which,  from  the  contact  of  a  powerful  irri- 
tant, siich  as  boiling  water,  an  instant  effusion  of  serum  takes 

*  See  a  case  detailed  iu  Dr.  Brigbt's  Reports,  ii.  p.  Mi. 
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place  ill  the  submucous  tissiie,  causing  its  distention  or  cede- 
matous  swelling.  We  have  already  alluded  to  the  cases  in 
which  children  have  met  with  their  death  in  consequence  of 
drinking  the  hot  contents  of  a  kettle  from  its  spout.  In  some 
of  these  it  appears  that  the  oedema  rather  affects  the  parts  be- 
low the  epiglottis  than  the  epiglottis  itself.  Here  it  is  rather 
the  mechanical  effect  of  the  tumefaction  of  the  loose  tissue  at 
the  glottis  than  the  intensity  of  the  pathological  process,  that 
produces  the  fatal  issue.  In  catarrhal  intiammation  of  the 
larynx,  the  dyspnoea,  and  affection  of  the  voice,  depend 
mainly  upon  the  amount  of  tumefaction  of  the  rima  glottidis  ; 
during  the  first  stage  there  is,  as  elsewhere,  in  the  mucous 
membrane  a  sense  of  titillation,  roughness,  and  pain ;  and  as 
the  stage  of  secretion  supervenes,  these  symptoms  subside 
and  are  relieved  by  expectoration.  This  presents  various 
appearances  to  the  naked  eye  ;  at  first  it  is  a  glairy  viscid 
mucus,  which  subsequently  assumes  a  greenish  or  yelloM'ish 
colour,  losing  its  adhesiveness  and  forming  into  opaque 
rounded  pallets.  If  a  blennoiThceic  state  supervenes,  the 
discharge  assumes  a  purulent  character.  Under  the  micro- 
scope these  varieties  can  scarcely  be  distinguished.  In  each 
we  find  mucous  corpuscles  and  epithelium  ;  and  if  the  inflam- 
mation has  been  of  sufficient  intensity  to  cause  haemorrhage, 
we  shall  also  discover  blood- corpuscles.  Idiopathic  laryngitis 
appears  generally  to  be  the  result  of  atmospheric  changes  ;  it 
runs  a  rapid  course,  and  it  is  one  of  those  affections  in  which 
the  performance  of  tracheotomy  may  become  the  means  of 
savmg  the  patient's  life.  The  disease  acquires  an  historical 
interest,  from  the  circumstance  that  it  proved  fatal  to  Wash- 
ington. Rokitansky  describes,  imder  the  name  of  gonorrhoeal 
catarrh  of  the  larynx,  a  variety  which  he  attributes  to  meta- 
stasis ;  he  considers  it  important  on  account  of  its  leading  to  a 
contraction  of  the  passage.  He  states  it  to  attack  the  nuicous 
membrane  of  the  epiglottis  and  the  duplicatures  of  the  glottis, 
converting  the  mucous  membrane  and  subjacent  areolar  tissue 
into  a  fibro-lardaceous  white  resistent  structure  of  tolerable 
thickness,  thus  giving  rise  to  contraction  of  the  rima  glottidis 
and  the  cavity  of  the  larynx. 

In  children,  catarrhal  inflammation  of  the  larynx  may  pro- 
duce all  the  symptoms  of  croup ;  in  which  case,  though,  as 
Andral  observes,  the  passage  of  air  through  the  contracted 
rima  gives  rise  to  the  well-known  sound  of  croup,  the  post- 
mortem examination  will  only  exhibit  a  slight  tumefaction  of 
the  mucous  membrane,  without  any  trace  of  the  membranous 
exudation,  which  Bretonneau,  Copeland,  and  others  consider 
as  characteristic  of  the  disease.  On  this  subject  the  morbid 
anatomist  still  continues  at  is^ue  with  the  nosologist,  a  cii-- 
cumstance  which  must  be  attributed  to  the  unwillingness,  not 
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to  call  it  by  a  stronger  term,  of  the  former  to  recognize  any 
other  proof  of  disease  than  that  cliscoverable  by  the  scalpel. 
It  appears  difficult  to  avoid  seeing  that  the  peculiar  disposi- 
tion existing  in  infancy  to  spasmodic  affections,  dependent 
upon  great  irritability  of  the  excito-motor  system,  may  con- 
vert the  most  trifling  irritant  into  a  cause  of  danger  and  death, 
which  would  not  be  demonstrable  by  our  present  means  of 
examination  ;  even  in  marked  cases  of  diphtheritic  exudation 
the  child  does  not  always  die  of  the  mechanical  obstacle,  but 
by  the  indirect  influeiice  it  exerts  in  producing  glottic  spasm. 
The  variations  presented  by  croup  are  numerous,  and  depend 
upon  atmospheric  causes,  or  upon  peculiarities  of  living, 
regimen,  and  residence.* 

The  larpix  is  the  most  frequent  seat  of  croupy  exudation, 
and  though  occasionally  found  to  extend  even  mto  the 
smaller  bronchial  ramifications,  the  deposit  in  the  trachea  and 
bronchi  appears  invariably  to  be  continuous  with  the  laryn- 
geal exudation.  On  the  continent  more  commonly  than  with 
us,  the  exudation  also  forms  on  the  velum  palati,  and  in  the 
fauces  and  pharynx  ;  according  to  Bretonneau'sf  observations 
during  an  epidemic  at  Tours,  the  exudation  occurred  simulta- 
neously in  the  gullet  and  air  passages,  in  fifty  cases,  while  in 
one  onlj'  the  former  was  unaffected.  Six  or  seven  times  he 
found  that  the  membranous  concretion  extended  to  the  smallest 
bronchi,  and  in  one-third  of  the  entire  number  it  reached 
beyond  the  main  division  of  the  bronchi ;  in  all  the  rest  it 
terminated  at  different  points  of  the  trachea.  In  this  forai  it 
has  received  the  name  of  diphtheritis,  or  pellicular  inflamma- 
tion. The  exudation  itself  is  of  an  albuminous  character,  of 
greater  or  less  consistency — we  have  seen  it  of  a  translucent 
jelly-like  character,  scarcely  adherent  to  the  parietes — though 
commonly  it  presents  the  appearance  of  a  thin  and  tolerably 
finn  layer,  moulded  upon  the  mucous  membrane,  varymg  in 
thickness  from  a  mere  film  to  a  coat  a  line  and  a  half  in  dia- 
meter. It  then  exhibits  the  ordinary  appearance  of  fibrine  ; 
of  a  light  yellow  or  cream  colour ;  more  or  less  intimately 
attached  to  the  mucous  membrane  ;  from  the  latter  it  may, 
however,  always  be  separated,  leaving  its  surface  entire,  and 
generally  of  a  bright  red.     The  functions  of  the  mucous  mem- 

*  The  reader  is  particularly  referred  to  the  19th.  and  20th  Lectures  in  Dr. 
West's  work  on  the  Diseases  of  Infiincy,  &c. 

Croup  is  a  disease  known  by  a  great  variety  of  names,  which  are  ealcvtlated 
to  embarrass  the  student.  Cynanche  is  the  oldest  term,  under  which  it  is 
described  by  Paulus  iEgineta  as  a  well-known  affection  :  (see  the  Sydenham 
Society's  Edition  of  his  work,  vol.  i.  p.  461 ;)  modern  writers  term  it  promiscu- 
ously cynanche,  angina,  trachitis,  with  the  epithets  membrauacea,  polyposa, 
stridula,  diphtheritis,  pellicular  inflammation,  asthma  acutum  infantum, 
&c.  The  English  name  croup  is  of  Scotch  origin,  and  was  flrst,  we  believe, 
introduced  into  general  use  by  Sir  Everard  Home. 

t  Des  Inflammations  Spficiales  du  Tissu  Muqueux,  &c.,  par  P.  Bretonneau. 
Paris,  1827,  p.  32. 
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brane  appear  to  have  undergone  an  entire  revolution  ;  the 
secretion  resembling  rather  that  of  a  serous  membrane  in 
tenacity,  adhesiveness,  and  coagulability.  It  is  deposited  in 
patches,  which  may  gradually  coalesce,  and  thus  form  rings 
or  channels  of  greater  or  less  extent ;  they  send  off  small 
prolongations  into  the  follicles  scattered  over  the  mvicous 
membrane,  by  whicli  they  are  secured  in  their  place  imtil  a 
suppui-ative  process,  underneath,  loosens  them,  and  allows 
them  to  be  thrown  off,  if  the  patient  retains  strength  to  do  so. 
No  chemical  or  microscopic  difference  has  hitherto  been  shown 
to  exist  between  croupy  exudation  and  the  product  of  acute 
inflammation  of  serous  membranes,  or  of  the  fibrine  of  the 
blood.  The  hue  of  the  subjacent  tissues  in  cases  accompanied 
by  great  disturbance  of  the  circulation,  or  with  typhoid  symp- 
toms, becomes  dusky  and  livid.  There  rarely  are  any  abra- 
sions of  the  mucous  membrane  of  the  trachea.  If  there  is 
more  than  usual  difficulty  in  removmg  the  false  membrane 
from  the  larynx,  this  depends,  as  Dr.  West  *  remarks,  upon 
the  more  extensive  alterations  which  this  part  of  the  air  tube 
has  imdergone.  It  is  generally  red  and  swollen,  especially 
about  the  edges  of  the  rima  glottidis,  the  arytsenoid  carti- 
lages, and  the  openings  of  the  sacculus  laryiigis.  It  is  in  the 
former  that  we  occasionally  find  small  aphthous  ulcerations. 
In  that  form  of  croup  which  succeeds  to  measles,  we  are  in- 
formed by  Dr.  "West,  that  there  is,  in  many  instances,  a  con- 
dition of  unhealthy  inflammation,  and  aphthous  ulceration  of 
the  mouth  and  gums  ;  a  slight  speck  of  ash-coloured  false 
membrane  covering  each  little  ulcer. 

The  diseases  with  which  croupy  inflammation  is  most  fre- 
quently complicated  are  bronchitis  and  pneumonia  ;  though 
we  very  commonly  meet  with  no  other  sjonptoras  of  morbid 
action  than  those  found  in  the  part  affected  ;  nor  is  there  any 
doubt  that  these  may  be  so  slight  as  altogether  to  escape 
observation,  in  the  post-mortem  examination.  We  must  here, 
as  elsewhere,  be  careful  not  to  mistake  the  pulmonic  conges- 
tion, resulting  froui  the  suffocative  influence  of  the  malady, 
with  inflammatory  action. 

The  dis?ase  which  we  have  just  considered  is  almost  exclu- 
sively a  disease  of  early  childhood.  The  aphthous  ulcers 
found  as  a  result  of  aphthous  stomatitis  or  muguet  are  equally 
peculiar  to  infancy.  It  is  not  so  with  the  ulcerations  which 
constitute  an  affection  termed  phthisis  laryngea,  which  accom- 
pany tubercular  phthisis  of  the  lungs,  and  rather  belong  to 
puberty  and  the  later  periods  of  life.  It  has  been  long 
thought  to  constitute  an  idiopathic  disease,  but  morbid  anato- 
mists are  now  agreed  that  it  occurs  only  as  a  sequela  of  tuber- 
cular disease  of  the  lungs,  and  also  that  it  is  very  question- 
*  Lectures  ou  the  Diseases  of  Infancy,  2nd  ed.  p.  221. 
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able  whether  it  is  ever  preceded  by  the  deposit  of  tubercle  in 
the  larynx  itself.  With  regard  to  the  latter  pomt  we  must 
not,  however,  overlook  the  statement  of  Rokitansky,  that  it  is 
deposited  in  the  form  of  grey  granulations  in  the  submucous 
areolar  tissue,  or  as  yellow  caseous  matter,  infiltrated  into  the 
mucous  membrane.  He  has  found  it  constantly  and  exclu- 
sively in  the  vicinity  of  the  transverse  muscles  and  the  adja- 
cent arytajnoid  cartilages.  His  experience  is  strikingly  at 
variance  with  that  of  Louis,  who  has  not  in  a  single  instance 
met  with  tuberculous  granulations  in  the  substance,  or  on  the 
surface  of  the  epiglottis,  larynx,  or  trachea.  Dr.  Watson  attri- 
butes these  ulcers  exclusively  to  the  acridity  of  the  sputa,  but 
although  the  sputa  manifestly  exercise  an  influence  in  their 
production,  there  must  be  some  further  cause,  as  they  are  by 
no  means  constant  accompaniments  of  phthisis  ;  and  as  they 
do  not  form  at  some  points,  e.  cj.  the  ventricles  of  the  larynx, 
in  which  a  lodgment  of  sputa  must  constantly  take  place. 
Louis  states  ulcers  in  the  larynx  to  have  occurred  in  a  fourth 
part  of  his  cases. 

In  children,  ulceration  of  the  air  passages  is  scarcely  ever 
met  with  ;  Dr.  West  *  has  only  seen  it  once  in  early  life  ;  on 
that  occasion,  several  small  excavated  erosions  were  found, 
just  above  the  chordae  vocales,  in  a  child  of  twenty  months, 
besides  a  general  redness  of  the  bronchial  tubes.  In  the 
larynx  their  site  is  generally  at  the  junction  of  the  vocal 
chords,  on  the  vocal  chords  themselves,  and  on  the  arytse- 
noid  cartilages. 

Ulceration  of  the  mucous  membrane  may  extend  to  the 
cartilages  of  the  larnyx  ;  or  these  may  be  primarily  the  seat 
of  inflammatory  action,  as  the  result  of  deep-seated  cachexia, 
such  as  syphilis.  To  this  cause  we  must  also  refer  the  epi- 
thelial formations  or  polypoid  growths,  which  are  occasion- 
ally found  springing  from  the  mucous  lining  of  the  larnyx. 
Cancer  nodules  of  the  medullary  variety  are  also  met  with  in 
these  parts,  and  Rokitansky  describes  as  a  very  singular  form, 
a  cancerous  degeneration  of  the  arytsenoid  cartilages.  These 
affections  are  generally  accompanied  by  symptoms  of  chronic 
laryngitis,  consisting  in  reddenmg  and  serous  infiltration  and 
hypertrophy  of  the  surrounding  tissues ;  with  wasting  and 
degeneration  of  the  laryngeal  muscles,  and  occasionally  the 
formation  of  abscesses  in  the  submucous  layer. 

The  laryngeal  cartilages  have  a  tendency  to  ossify  in  ad- 
vanced life  in  obedience  to  the  general  law  affecting  similar 
structui'es  ;  but  this  metamorphosis  is  also  produced  by  dis- 
ease ;  and  it  is  probably  in  those  cases  of  chronic  laryngitis 
chiefly,  which  are  connected  with  a  rheumatic  diathesis  and 
origmate  in  the  perichondrium,  that  this  metamorphosis  takes 
*  The  Diseases  of  Infancy,  1st  ed.  p.  171. 
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place.  The  larnyx  is  not  so  liable  to  be  affected  by  tumours 
or  foreign  bodies  pressing  upon  it  as  other  parts  of  the  respi- 
ratory system,  on  account  of  the  greater  rigidity  of  its  walls, 
and  the  capaciousness  of  its  interior.  Foreign  bodies  arrested 
in  the  oesophagus  generally  become  impacted  behind  the 
larnyx  ;  when  introduced  by  the  glottis,  they  may  become 
fixed  in  the  chink  ;  but  if  they  pass  the  portal  they  necessa- 
rily drop  through  the  wider  cavity  of  the  larnyx,  and  become 
fixed  at  some  lower  point,  or  play  up  and  down  in  the 
trachea. 

THE    TRACHEA. 

Many  of  the  observations  which  we  have  had  occasion  to 
make  on  the  pathology  of  the  larnyx  apply  to  the  trachea. 
The  congestion  of  the  mucous  membrane  presents  similar  cha- 
racters ;  it  is  generally  observed  to  be  most  marked  in  the 
membranous  interstices,  between  the  rings  and  at  the  posterior 
par{.     Occasionally  it  is  bounded  by  a  sharp  outline  ;  thus, 
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Enlargement  of  follicles  of  mucous  membrane  of  the  trachea,  closely  re- 
sembling miliary  granulations,  and  accompanying  pulmonary  phthisis.  The 
drawing  on  the"  right  is  an  enlarged  view  of  a  single  folli(!le,  surrounded  by 
enlarged  and  congested  vessels.  The  glandular  structm-e  was  distinctly 
apparent  when  examined  under  a  higher  power. 

where  the  hypersemia  of  the  trachea  is  associated  mth  disease 
of  one  lung,  it  may  be  seen  on  the  corresponding  half  of  the 
former  only,  the  mesian  line  forming  the  division  between  the 
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normal  pale  tissue  and  the  portion  that  presents  increased 
vascularity.  A  similar  observation  has  been  made  with 
regard  to  "the  occurrence  of  ulcers,  viz.,  that  when  following 
unilateral  pulmonary  disease,  they  are  confined  to  the  corres- 
ponding side  of  the  trachea.  Otherwise  the  point  of  diver- 
gence of  the  bronchi  and  the  posterior  mesian  line  are  the 
most  frequent  seat  of  tracheal  ulcers.  They  may  often  be 
traced  to  follicular  inflammation,  hi  the  same  way  as  obstructed 
solitary  follicles  put  on  the  appearance  of  tubercular  deposit. 
The  essential  connexion  between  ulceration  of  the  trachea  and 
pulmonary  phthisis,  is  even  more  firmly  established  than  hi 
regard  to  the  relation  between  the  latter  and  laryngeal  ulcer- 
ation. Louis*  fomid  that  of  190  phthisical  subjects,  seventy- 
six  presented  ulcerations  in  the  trachea,  while,  in  500  non- 
phthisical  subjects  can-ied  off  by  chronic  diseases,  examined 
by  the  same  pathologist,  not  one  presented  any  tracheal  or 
laryngeal  ulceration.  A  curious  circumstance  connected  with 
this  question  is,  the  different  ratio  in  which  the  two  sexes  are 
affected ;  thus,  Louis  has  sho^vn,  that  while  only  about  one 
quarter  of  the  females  who  succumb  to  piUmonary  consump- 
tion exhibit  ulcers  in  the  trachea,  they  are  found  m  half  the 
male  subjects  similarlj'  diseased. 

Croupy  inflammation  of  the  trachea  presents  no  characters 
which  differ  from  the  phenomena  exhibited  by  the  disease 
when  affecting  the  larynx  alone. 

The  rmgs  of  the  trachea,  like  the  cartilaginous  structures 
of  the  larynx,  are  liable  to  become  abnormally  ossified,  a  con- 
dition which  does  not  in  itself  exert  any  material  influence  on 
the  health  of  the  individual.  The  functions  of  the  trachea 
are  more  liable  to  be  interfered  with  than  those  of  the  upper 
portion  of  the  air  tubes,  by  pressure  exerted  from  without ; 
encysted  timiours,  hypertrophy,  and  other  diseased  conditions 
of  the  thyroid  gland,  aneurismal  tumours  of  the  carotid  or 
subclavian  arteries,  or  of  the  arch  of  the  aorta,  enlarged  cer- 
vical glands,  tumours,  and  foreign  bodies  in  the  oesophagus, 
phlegmonous  erysipelas  and  diffuse  abscesses  in  the  vicinity, 
may  each  induce  compression  of  the  wmdpipe  to  such  an  ex- 
tent as  to  cause  death.  The  practical  question  which  arises 
in  these  cases  regards  the  propriety  of  performmg  laryngotorny 
or  tracheotomy  ;  it  is  also  one  that  requu-es  great  judgment  in 
connexion  with  disease  of  the  mucous  membrane,  and  the 
presence  of  foreign  bodies  within  the  tube. 

Diverticula  are  described  as  occasionally  forming  in  the  tra- 
chea, by  a  dilatation  of  a  portion  of  the  posterior  wall  and 
consequent  protrusion  into  the  oesophagus  between  the  ends 
of  the  tracheal  rings ;  they  have  been  attributed  by  Rokitan- 
sky  to  an  hypertrophy  of  the  muciparous  glands.  The  dilated 
*  Ou  Phtliisis,  Syd.  Soc.  Ed.  p.  i2. 
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duct  of  the  hypertrophied  cysts  may  be  discovered  in  the 
pouch  ;  which  contirms  the  explanation  of  its  origin.  When 
met  with  in  the  trachea,  a  similar  condition  is  sometimes 
traceable  m  the  bronchial  tubes. 

The  presence  of  extraneous  matters  in  the  air  passages  is 
always  an  occurrence  of  very  serious  import ;  but  unless  the 
substance  becomes  irajDacted  in  the  rima  glottidis,  it  is  not 
immediately  fatal ;  the  mucous  membrane  of  the  lower  por- 
tions being  less  irritable  and  less  liable  to  produce  spasmodic 
action.  The  more  rough  the  surface  of  the  foreign  body,  the 
sooner  inflammation  is  likely  to  supervene  ;  and  unless  it  be 
removed  by  coughing,  or  by  an  operative  proceeding,  the  issue 
is  certain  death.  If  of  a  globular  form,  and  too  large  to  enter 
into  the  bronchi,  it  will  pass  up  and  do'vvn  in  the  trachea, 
giving  rise  to  a  variety  of  sounds.  Cherry-stones,  buttons, 
coins,  teeth,  morsels  of  food,  portions  of  bone  and  other  things, 
have  thus  found  their  way  into  the  trachea,  and  remained 
there  or  got  impacted  in  the  bronchi.  One  case  is  recorded 
by  Mr.  Liston,*  as  a  solitary  instance,  of  a  piece  of  bone  having 
lodged  in  the  right  bronchus  (which  from  its  size  and  relation 
to  the  trachea,  generally  becomes  the  receptacle  for  foreign 
bodies),  and  having  been  discovered  and  removed  during  life. 
A  triangular  piece  of  mutton-bone  had,  six  months  previous 
to  the  operation,  become  entangled  in  the  glottis,  and  shortly 
after  slipped  do\.'n  the  trachea.     A  perfect  recovery  resulted. 

The  upper  portion  of  the  air  tube  is  also  liable  to  fatal  in- 
juries inflicted  accidentally  or  intentionally.  In  those  cases 
in  which  life  is  not  immediately  destroyed  by  hiemorrhage, 
the  injury  may  prove  fatal  by  the  secondary  inflammation  and 
tumefaction  of  the  mucous  membrane,  or  by  coagula  obstruct- 
ing the  passage  of  au-.  The  latter  is  particular  likely  to  hap- 
pen as  a  consequence  of  hasty  surgical  interference,  in  pre- 
maturely sewing  up  the  wound,  and  thus  preventing  the 
necessary  escape  of  the  blood.  The  trachea  is  less  frequently 
subject  to  become  the  seat  of  condylomatous  and  epithelial 
growths  than  the  larynx  ;  the  same  applies  to  cancer,  though 
carcinomatous  atfections  of  the  neck  occasionally  make  their 
way  into  the  trachea. 

*  Practical  Surgery,  3rcl  ed.  p.  412. 
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The  diseases  of  the  bronchial  tubes  affect  the  individual 
very  differently,  according  as  the  larger  or  smaller  divisions 
are  the  seat  of  the  morbid  action.  Thus  the  same  amount  of 
tumefaction  -which,  in  the  mucous  membrane  of  the  bronchi 
near  the  trachea,  will  scarcely  give  rise  to  any  inconvenience, 
Avill,  in  the  finer  ramifications,  be  the  cause  of  intense  dyspnoea 
and  danger.  The  terminal  points  of  the  respiratory  sys- 
tem, in  this  respect,  resemble  each  other ;  an  acute  tume- 
faction abo\it  the  aperture  of  the  larynx,  and  at  the  opposite 
end  of  tlie  bronchial  tree,  may  equally  mduce  suffocative 
symptoms.  Moreover,  it  is  not  always  easy  to  determine  the 
limits  of  bronchial  and  parenchymatous  disease  of  the  lungs  ; 
and  it  is  scarcely  possible  that  inflammatory  affections  of  the 
latter  can  take  place  without  involving  the  smaller  bronchi. 
Ilypericmia  of  the  broncliial  mucous  membrane  is  a  phenome- 
non of  every  day  occurrence,  accompanying  catarrh,  gastro- 
intestinal, hepatic  or  cardiac  affections,  and  manifested  in  its 
most  marked  forms  by  h;cmorrhage.  Htcmoptysis  is  rarely 
idiopathic  as  a  mere  result  of  plethora,  but  commonly  associ- 
ated with  a  deeper  seated  morbid  affection ;  a  crasis  subse- 
quently manifesting  itself  by  further  disorganization,  or  an 
organic  disease,  which  has  akeady  been  disc:overed.  Patho- 
logists have  not  yet  succeeded  in  demonstrating  the  exact 
manner  in  which  capillary  luemurrhage  takes  place  ;  in  a  few 
instances  of  advanced  tubercidosis,  patulous  vessels  which 
were  eroded  by  the  progress  of  the  ulceration,  have  been  dis- 
covered, to  which  pulmonary  hajmorrhage  could  be  attributed  ; 
but  the  common  process  by  which  the  blood  is  discharged, 
is  undoubtedly  analogous  to  the  '  sweating '  of  blood,  by  which 
the  menstrual  flow  has  been  observed  to  be  effected ;  it  is 
rather  by  exhalation  or  secretion  that  the  overloaded  vessels 
relieve  themselves,  than,  as  the  term  hiemorrhage*  implies, 
by  laceration  or  rupture.  The  ha;morrhage  is  not  a  mere  pas- 
sive occurrence,  resulting  from  a  retardation  of  the  vascular 
current,  or  we  should  hnd  it  accompanying  hypostatic  conges- 

*  Hcemorrhage,  etymol.  alua,  blood;  pii-^vvm,  I  rupturu;  patut,  a  cleft,  a 
fissure. 
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tion,  which  it  does  not ;  it  must  be  looked  upon  as  an  evidence 
of  farther  disease  of  an  active  character,  as  a  symptom  calling 
for  our  careful  attention,  but  only  to  be  treated  in  reference  to 
a  fundamental  affection.  Hemorrhage  from  the  lungs  by 
exhalation  rarely  proves  fatal  in  itself,  though  at  times  the 
amount  of  blood  lost  is  very  considerable.  Dr.  Copland  quotes 
the  case  of  a  patient  who  lost  about  192  ounces  in  twenty-four 
hours  and  recovered.  The  frequency  with  which  it  is  associ- 
ated with  phtliisis,  has  been  determmed  by  Louis  to  be  about 
two- thirds  of  all  the  cases  ;  a  relation  which  is  confirmed  by 
recent  observers,  and  one  which,  taken  with  other  circum- 
stances, casts  much  suspicion  on  the  nature  of  the  cases  of 
so-called  vicarious  htemorrhagcs,  whether  they  take  the  place 
of  the  menstrual  or  hscmorrhoidal  discharge.  AVith  regard  to 
the  former,  we  cannot  overlook  the  very  frequent  derange- 
ment of  the  ovarian  function  in  company  with  tubercular 
disease  of  the  lungs  ;  and  if  we  add  to  this  the  demonstrated 
connexion  between  haemoptysis  and  phthisis,  it  is  difficult  to 
avoid  seeing  that  vicarious  menstruation  of  this  character  is 
almost  necessarily  indicative  of  a  tubercular  tendency.  The 
difficulty  of  explaining  the  mode  in  which  h;emoptysis  takes 
place,  is  as  great  in  regard  to  the  stages  of  softening  as  in  the 
earlier  stage  of  crudity  ;  the  vessels  become  obliterated  in  the 
former  instance  as  the  tubercular  matter  and  pulmonary  tis- 
sues deliquesce,  and  we  rarely  are  able  to  discover  the  open 
mouths  of  lacerated  vessels.  At  a  future  page  we  shall  also 
have  occasion  to  see  that  the  ha;morrhage  into  the  tissue  of  the 
organs  constituting  pulmonary  apoplexy,  is  distinct  from  that 
bronchial  hiemorrhage  with  which  haemoptysis  is  commonly 
associated.  In  either  stages,  therefore,  of  tubercular  disease, 
it  remains  for  us  only  to  assume  that  the  congestion  takes 
place  on  the  bronchial  mucous  membrane,  and  that  the  dis- 
charge which  ensues,  is  a  symptom  of  the  blood  crasis  rather 
than  of  the  local  affection  to  which  it  has  given  rise.  The 
relation  of  haemoptysis  to  the  different  stages  of  phthisis,  is 
one  to  which  Dr.  AValshe*  has  especially  directed  his  attention  ; 
the  results  of  an  analysis  of  the  cases  which  had  occurred  at 
the  Hospital  for  Consumption  at  Brompton,  in  reference  to 
this  question,  are  as  follows : — 


Number  of 
cases. 

Frequency  of  Hsemoptysis. 

Absolute 

per  cent. 

S9 

20 
69 

28 
18 
57 

7179 
9000 
82-61 

Thii-d  stage 
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The  proportion  changes  somewhat,  when  the  analysis  is 
made  for  each  of  the  sexes  :  we  then  find  that  the  increase  of 
haemoptysis  during  the  second  and  third  stages  is  consider- 
ably greater  in  men  than  in  women,  which  may  fairly  be 
explained  by  the  greater  bodily  labour,  and  increased  tax 
upon  the  pulmonary  circulation,  in  the  former  than  in  the 
latter  ;  it  rather  tends  to  show  that  the  exciting  influence  of 
the  tubercular  cachexia  itself,  in  producing  the  haemorrhage, 
is  greater  than  that  of  its  secondary  results.  The  following 
is  the  table  illustrating  this  point : — 


Males. 

Haemoptysis. 

Females. 

Haemoptysis. 

Number  of 

cases. 

Absolute  Per  cent. 

fre-           fre- 
quency,   quency. 

Number  of 
cases. 

Absolute 

fre- 
quency. 

Per  cent. 

fre- 
quency. 

First  stage... 

2ii(i  and  srd 

stages  

18 
56 

12             66-66 

49        1     87-50 

21 
33 

16 

„6 

76-19 

78-78 

We  forbear  entering  into  a  further  disquisition  of  this  point, 
as  it  would  carry  us  beyond  our  prescribed  limits  ;  we  cannot, 
however,  avoid  pointing  out,  that  it  bears  most  immediately 
upon  the  question  of  the  treatment  of  the  early  stages  of 
phthisis,  for  if,  as  we  would  conclude,  the  haemorrhage  is  a 
local  symptom  of  the  general  cachexia,  the  indications  would 
be  to  remove  the  local  congestion  by  non-debilitating  counter- 
irritation,  while  we  correct  the  constitutional  taint  by  the 
remedies  which  we  know  to  be  capable  of  doing  so.  Neither, 
alone,  would  be  likely  to  suffice,  nor  would  anything  appear 
more  objectionable  than  the  employment  of  remedies  applica- 
ble to  a  state  of  plethora  and  general  vascular  excitement ;  we 
allude  more  particidarly  to  venesection  and  mercurials. 

BRONCHITIS. 

In  inflammation  of  the  bronchi  we  find  the  same  variations 
of  injection  and  secretion  that  are  presented  to  us  in  similar 
conditions  of  the  upper  portions  of  the  air  conduit ;  but  the 
nearer  we  approach  the  terminations  of  the  subdivisions,  the 
more  the  bronchules  will  be  foimd  filled  with  the  fluids  poured 
into  them,  corresponding  in  character,  in  a  measure,  to  the 
sputa  seen  before  death,  but  with  a  greater  admixture  of  air, 
the  less  viscid  and  tenacious  the  secretion.  The  post-mortem 
appearances  may  be  limited  to  mere  redness  of  the  mucous 
membrane.  In  the  smallest  subdivisions  we  must  be  careful 
to  discriminate  between  the  injection  of  the  bronchules  and 
the  redness  resulting  from  the  translucency  of  their  tissue. 


400  BRONCHITIS. 

allowing  the  colour  of  the  subjacent  pulmonary  parenchyma 
to  shine  through.  The  redness  is  generally  tolerably  uniform 
in  the  part  affected,  fading  (jlf  at  the  margin  into  the  healthy 
tissue ;  we  do  not  commonly  meet  with  that  arborescent  or 
punctiform  injection  in  the  bronchi,  Avhich  is  seen  in  inflam- 
mations of  other  mucous  membranes,  as  that  of  the  stomach. 

Fjg.  75. 


Injection  and  stasis  in  the  vessels  of  the  bronchial  mucous  membrane,  in 
bronchitis,  seen  by  a  low  power.  The  vessels  were  disposed  in  longiiudiual 
cluster,  united  by  transverse  inosculations. 

Sometimes  the  affection  resides  exclusively  in  the  larger 
bronchi,  fading  off  in  the  smaller  divisions ;  at  others  it 
occupies  the  reverse  relation ;  the  danger  to  the  indi- 
vidual increasing  Avith  the  number  of  small  tubes  affected ; 
the  tumefaction  and  loss  of  elasticity  in  which,  necessarily 
exert  a  great  influence  in  producing  dyspnoea.  The  actual 
sense  of  Ihe  difficulty  of  breathing,  as  well  as  the  real  absence 
of  proper  aeration  of  the  blood,  shown  by  the  lividity  of  the 
patient,  has  appeared  to  us  to  be  greater  in  these  cases  of 
capillary  bronchitis  than  in  pneumonia.  The  more  asthenic 
the  form  of  bronchitis,  the  more  the  redness  of  the  bronchial 
mucous  membrane  approaches  a  livid  pui-plish  tint ;  it  is 
generally  found  of  this  hue  in  the  chronic  forms.  The  secre- 
tions ■will  vary  according  to  the  stage  and  character  of  the 
disease,  from  a  viscid  glazy  mucus,  to  a  genume  purulent 
discharge  of  a  more  or  less  diffluent  character.  Occasionally, 
death  is  the  result  of  a  sudden  effusion  of  liquid  into  the 
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bronchi,  constituting  what  is  called  suffocative  cattarh,  which 
is  met  with  more  frequently  in  the  mfant  than  in  the  adult. 
Long  continued  purulent  expectoration  may,  however,  have 
existed  during  life,  without  any  appreciable  lesion  being  dis- 
covered after  death ;  m  these  cases,  the  bronchial  mucous 
membrane,  as  Andral*  observes,  need  not  even  present  a 
trace  of  redness.  In  examining  the  lungs  we  must  be  careful 
to  compare  different  portions,  before  arriving  at  definite  con- 
clusions ;  for  it  is  often  difficult  to  determine  to  which  part 
the  fluids  belong  which  exude  on  section.  The  surest  way  to 
ascertain  the  state  of  the  parietes  and  contents  of  the  bronchi, 
is  to  follow  them  from  the  larger  trunks  with  a  pair  of  scissars, 
carefully  avoiding  to  admit  more  extraneous  matter  into  the 
tubes  than  we  can  help. 

Croupy  inflammation  may  affect  the  bronchi,  as  it  does  the 
upper  respiratory  passages,  though  it  does  so  with  less  fre- 
quency ;  complete  moulds  of  portions  of  the  bronchial  tree 
present  themselves  to  us  ;  the  influence  they  exert  upon  respi- 
ration depends  partly  upon  the  obstruction  they  themselves 
offer,  and  partly  upon  the  tumefaction  of  the  subjacent 
mucous  membrane. 

The  mucous  membrane  of  the  bronchi,  like  the  mucous 
membranes  of  the  urino-genital  organs,  occasionally  exhibits  a 
chronic  affection,  in  which,  without  marked  symptoms  of  an 
inflammatory  character,  the  membrane  pours  out  a  plastic 
exudation,  which  forms  what  has  been  termed  bronchial  polypi. 
Their  microscopic  characters  have  not  as  yet  been  determined, 
but,  if  a  surmise  may  be  hazarded,  we  should  expect  to  find 
them  consisting  of  epithelium,  matted  together  by  an  un- 
usually viscid  mucus.  Dr.  Watson  observes,  that  though  it 
is  surprising  that  patients  should  recover  from  the  affection,  it 
never  in  itself  seems  to  prove  fatal.  Dr.  lleid  f  has  reported 
two  cases  of  tubular  expectoration  from  the  bronchi,  occurring 
in  the  adult,  with  delineations,  which  closely  resemble  that 
given  by  Dr.  Baillie,  in  his  work  on  morbid  anatomy.  In 
one,  the  patient,  a  married  lady,  aged  twenty- eight,  affected 
with  a  chronic  cough,  consequent  upon  an  attack  of  bron- 
chitis, frequently,  after  suffocative  attacks,  coughed  up  arbo- 
rescent membranous  substances,  resemblmg  casts  of  the  mmute 
bronchial  tubes  :  the  second  case  occurred  in  a  gentleman, 
aged  forty-four,  and  closely  resembled  the  former,  except 
that  there  was  more  manifest  congestion,  and  that  the  casts 
were  more  of  a  sangunicous  character,  and  their  rejection 
each  time  accompanied  by  some  haemorrhage.  It  appears  to 
be  more  frequent  on  the  continent  of  Europe,  where  the  afi"ec- 

*  Precis  d'Anatomie  Pathologique,  ii.  481. 

t  Medico-chirurgical  Transactions,  vol.  xxxvii.  p.  333. 
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tion  has  carried  oflf  several  distinguished  individuals,  among 
whom  the  Empress  Josephine  is  the  most  emment. 

Other  morbid  states,  besides  those  already  alluded  to,  may 
give  rise  to  a  constriction  or  stenosis  of  the  bronchial  tubes  ; 
it  may  be  produced  by  an  actual  hj'pertrophy  of  the  submucous 
layers,  as  a  result  of  chronic  bronchial  irritation,  or  by  serous 
effusion,  as  in  dropsical  states  of  the  system.  The  physical 
symptoms  in  these  different  cases  may  be  identical,  being  pro- 
duced by  analogous  structural  alterations  ;  but  it  is  manifest 
that  the  constitutional  basis  upon  which  they  rest  may  differ 
very  considerably,  as  also  the  influence  they  exert  in  living 
subjects  upon  the  further  production  of  morbid  conditions. 

The  pulmonic  symptoms  accompanying  typhous  and  ty- 
phoid fevers,  is  set  do-\vn  by  Rokitansky*  among  the  class  of 
catarrh  of  the  mucous  membrane  ;  he  states  it  always  to  appear 
as  an  intense  diffused  congestion  ;  the  mucous  membrane  is  of 
a  dark,  almost  violet  tint,  swollen  and  succulent,  and  yields  a 
secretion  of  a  gelatinous  and  sometimes  dark,  blood-streaked 
mucus.  The  disease,  according  to  this  author,  is  most  com- 
monly developed  in  the  bronchial  ramifications  of  the  lower 
lobes  ;  it  is  always  limited  to  the  stage  of  typhous  congestion, 
and  never  gives  rise  to  any  apparent  production  of  a  second- 
ary formation  on  the  tissue  of  the  mucous  membrane,  such  as 
is  produced  in  immense  quantity  in  the  intestinal  follicles  in 
cases  of  abdominal  typhus.  He  based  his  diagnosis  of  a  pri- 
mary broncho-typhus,  in  which  the  disease  is  localized  here 
to  the  exclusion  of  all  other  mucous  membranes,  upon  the 
peculiar  stasis  and  swelling  of  the  spleen,  and  at  the  cul  de 
sac  of  the  stomach,  the  remarkable  character  of  the  blood, 
the  typhous  nature  of  the  general  disease,  and  especially  the 
altered  condition  of  the  bronchial  glands. 

The  last  lesion  of  the  bronchial  mucous  membrane  which 
remains  for  our  consideration  is,  vdceration  ;  as  in  the  larynx 
and  trachea  it  is  mainly,  if  not  exclusively,  a  concomitant  of 
phthisis.  It  has  been  observed  by  few  authors  ;  probably  on 
account  of  the  care  requisite  in  the  examination,  to  discover 
an  abrasion  in  these  parts.  Louis,  who  examined  the  bron- 
chi of  forty-nine  phthisical  subjects,  with  special  regard  to 
this  point,  found  ulcerations  in  twenty-two.  Dr.  Copland  is 
of  opinion  that  ulcers  occasionally  perforate  the  bronchial 
tubes,  and  thus  occasion  abscesses  in  the  pulmonary  paren- 
chyma. 

The  submucous  tissues  may  be  variously  affected  in  the 
bronchi,  as  in  air-passages  already  considered.  The  cartila- 
ginous rings  may  undergo  a  process  of  softening  or  the  op- 
posite condition  of  ossification ;  in  this  case,  they  become 
brittle,  and  break  ;  they  then  either  project  like  fish-bones,  as 
*  Pathological  Anatomy,  vol.  iv.  p.  23,  Syd.  See.  Ed. 
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Andral  observes,  into  the  bronchial  cavity,  or,  becoming  de- 
tached, are  expectorated. 

DILATATION    OF    THE    BRONCHI. 

Many  of  the  lesions  which  we  have  adverted  to  may  co-ope- 
rate in  producing  a  morbid  condition  of  the  bronchi,  to  which 
Laennec  was  the  first  to  draw  attention,  and  which,  though  of 
extreme  importance  in  a  nosological  point  of  view,  has  hitherto 
been  rather  treated  as  a  question  affecting  the  pathologist  than 

Pig.  76. 


Dilated  Tironcbi,  from  a  female  aged  52,  who  had  suffered  from  chronic 
pneumonia  and  bronchitis  for  three  .vears ;  the  pulmonary  tissue  intervening 
■between  the  bronchi  was  much  condensed. 

the  practitioner.  It  is  dilatation  of  the  bronchi  or  bronchiecta- 
sis.* By  Laennec  it  was  attributed  exclusively  to  an  accumu- 
lation of  mucus  in  the  ramifications  of  the  dilated  portion  ;  but, 
as  Dr.  C.  J.  B.  WUliams  justly  observes,  if  this  were  the  cause 
we  should  not,  as  we  do,  hear  the  air  penetrate  freely  into  the 
dilated  portions.  There  may,  undoubtedly,  be  various  effi- 
cient causes  at  play  in  the  production  of  this  diseased  state, 
both  of  a  mechanical  and  of  a  more  dynamical  character. 
The  most  palpable  instance  of  the  former  is  presented  to  us 
in  the  case  of  an  enlarged  bronchial  gland,  whether  it  con- 

*  Etymology,— /3p67x'«>  ^^^  bronchi,  and  ?KTaa-(9,  dilatation,  from  iKTiivw, 
I  stretch.  We  may  take  this  opportunity  of  remarking  upon  the  distinction 
which  some  authors  have  lately  made  between  bronchia  and  bronchi;  it  is  a 
source  of  some  confusion,  and  scarcely  warranted  by  their  etymology  of  the 
words ;  if  a  diminution  is  required,  the  term  bronchule  is  more  convenient, 
and  not  liable  to  be  mistaken. 


404 


DILATATION  OF  THE  BRONCHI. 


tains  cretaceous  or  simply  scrofulous  matter,  compressing  a 
bronchus.  Here,  the  free  exit  of  the  respired  atmosphere 
being  prevented,  an  accumulation  of  air  might  be  supposed  to 
take  place  behind  the  narrowed  portal,  the  channels  being 
prevented  ever  collapsing  to  the  same  extent  as  a  healthy  lung. 
Any  impediment  to  the  entrance  or  exit  of  the  air  into  the 
lungs  will  produce  irregular  and  forcible  breathing,  and  throw 
a  greater  strain  upon  those  parts  especially,  which  are  in  the 
vicinity  of  the  obstacle. 

One  point  having  yielded,  it  is  quite  intelligible  that  the 
distention  should  gradually  progress,  while,  at  the  same  time, 
it  must,  in  a  corresponding  ratio,  compress  and  gradually  ob- 


Cretaceous  enlargement  of  a  bronchial  gland,  compressing  tlie  right 
bronchus,  which  is  much  dilated  beyond  the  point. 

literate  the  surrounding  pulmonary  tissue.  In  the  majority 
of  instances  a  diseased  condition  of  the  bronchial  parietes,  if 
not,  as  Corrigan  has  suggested,  of  the  pulmonary  parenchjona 
itself,  precedes    the    occurrence  of  bronchiectasis.*     When 

*  Corrigan  views  the  condition  of  the  pulmonary  tissues,  giving  rise  to 
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the  changes  have  taken  place  in  the  tissues  which  are  likely 
to  give  rise  to  it,  any  violent  effort  to  distend  the  lungs,  as  in 
catarrh,  bronchitis,  or  hooping-cough,  may  be  the  exciting 
cause.  The  three  forms  which  Laennec*  describes  have  been 
successively  adopted  by  subsequent  writers,  though  none 
have  been  satisfied  with  his  rationale.  In  the  first  there  is  a 
solitary  cystic  dilatation — in  the  second,  a  series  of  distinct 
dilatations  of  a  more  or  less  circular  form,  commonly  affect- 
ing bronchi  of  the  third  and  fourth  order ;  these  two  forms 
are  essentially  the  same,  and  they  generally  present  consider- 
able attenuation  of  the  dilated  portions,  while  the  intervening 
parts  of  the  bronchi  remain  normal.  Laennec's  third  form 
differs  entirely  from  those  just  considered,  and  consists  m  an 
almost  uniform  or  cylindi-ical  expansion  of  a  single  tube,  or 
an  entire  section  of  the  bronchial  tree.  Here  it  is  we  meet 
with  thickening  of  the  parietes,  tumefaction  of  the  mucous 
membrane,  which  may  be  thrown  into  folds  resembling  those 
of  the  small  intestine,  and  a  proportionate  increase  in  the  sub- 
jacent fibrous  tissue.  "WTien  the  dilatation  affects  the  apex  of 
the  lung,  it  may  proceed  to  such  an  extent  as  to  resemble  a 
tuberculous  multilocular  cavity.  The  perfect  continuity  of  the 
mucous  lining  with  that  of  the  adjoming  bronchi,  and  the 
smoothness  of  the  tissues,  will  aid  in  determming  the  natiu-e  of 
the  lesion,  if  there  is  any  doubt.  The  explanation  offered  by 
Hopef  of  the  mode  in  which  bronchitis,  the  most  frequent  ex- 
citing cause  of  bronchiectasis,  gives  rise,  is  so  satisfactory,  that 
we  give  it  m  his  own  words  : — First,  the  air-passages  are 
stripped  of  their  epithelial  lining  in  the  ordinary  manner ; 
their  canals  becoming  loaded  in  part  with  a  mucous  secretion, 
in  part  plugged  with  fibrinous  exudation.  This  latter  occur- 
rence takes  place  chiefly  within  certain  of  the  lesser  twigs,  oc- 
casioning a  collapse  of  the  adjunct  air-cells.  The  space  thus  set 
free,  is  sought  to  be  filled  up  by  the  expansion  of  the  neigh- 
bouring parts,  giving  rise,  in  the  majority  of  cases,  to  emphy- 
sema ;  where,  however,  the  CLilapse  does  not  occur  close 
beneath  tlie  siu'face  of  the  lining,  but  at  a  greater  depth,  and 
near  a  larger  bronchial  tube,  and  when  it  comprehends  a  larger 
tract  of  pulmonary  substance,  the  result  is  bronchiectasis; 
these  circumstances  do  not,  however,  suffice  for  the  formation 
of  a  bronchial  cavity,  the  parietes  of  the  involved  bronchial 
tube  must  needs  have  previously  suffered  the  changes  pointed 
out  by  Stokes — namely,  loss  of  elasticity  in  the  longitudinal, 
and  of  contractile  power  in  the  annular  fibres,  with  consequent 


bronchial  dilatations,  as  analogous  to  cirrhosis  of  the  liver ;  he  considers  it 
the  result  of  the  formation  of  an  unyielding  flhrous  tissue,  to  which  the 
bronchi  become  attached,  and  therefore  incapable  of  collapsing. 

*  See  Laennec's  Trait6  de  I'Auscultation  M6dicale,  &c.,  1836,  vol.  i.  p.  206. 

t  Pathological  Anatomy,  Syd.  Soc.  Ed.  p.  297. 
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incapacity  on  the  part  of  either  to  resist  the  mechanical  influ- 
ence of  forcible  inspiration  or  of  violent  cough. 

It  appears  from  Dr.  West's  description,  that  in  children  the 
fusiform  variety  of  bronchial  dilatation  is  rarely,  if  ever  found, 
while  the  cylindrical  form  is  a  common  result  of  bronchitis. 
On  one  occasion,  however,  he  saw  a  case  in  which,  in  addi- 
tion to  a  general  cylindrical  enlargement  of  the  tubes,  many 
of  them  presented  a  marked  dilatation,  about  half  an  inch 
from  their  termination,  the  tube  expanding  into  a  cavity  big 
enough  to  hold  half  a  large  nut.  The  lining  mucous  mem- 
brane presented  an  extraordinary  degree  of  thickening. 

Tubercular  deposit  in  the  bronchial  tubes  is  an  affection 
spoken  of  by  Rokitansky  alone  among  authors  ;  he  describes 
it,  under  the  term  of  bronchial  tuberculosis,  as  an  infiltration 
of  the  mucous  membrane  with  yellow,  lardacious,  casious 
matter,  into  which  the  former  at  last  appears  to  be  converted  ; 
the  bronchial  tube  becomes  enlarged,  its  channel  finally  ob- 
structed by  tubercle,  while  its  fibrous  sheath  is  infiltrated 
with  lardaceous  matter,  callous  and  thickened.  He  states 
that  it  occurs  secondarily  to  tuberculous  abscesses,  but  that 
the  primary  form,  commencing  in  the  ultimate  ramifications  of 
the  bronchi,  and  extending  backwards  into  the  larger  tubes, 
is  by  far  the  more  important  form.  The  latter  may  be  fomid 
unassociated  with  genuine  pulmonary  tubercle,  and  it  may, 
by  softening  and  breaking  down  of  the  bronchial  walls,  give 
rise  to  abscesses  resembling  those  of  vesicular  tuberculosis  ;  at 
the  same  time,  the  author  admits  that  this  mode  of  the  forma- 
tion of  abscesses  is  infinitely  less  frequent  than  that  commonly 
known.  The  primary  form  of  bronchial  tuberculosis,  Roki- 
tansky  describes  as  most  common  in  childhood,  being  usually 
associated  with  all  the  tuberculoses  of  other  organs  peculiar 
to  this  period  of  life,  and  especially  with  intense  tuberculosis 
of  the  bronchial  glands. 

In  addition  to  the  varieties  of  mucous,  purulent,  and  hsemo- 
rrhagic  sputa,  and  to  the  foreign  bodies  occasionally  introduced 
from  without,  to  which  we  have  already  alluded,  we  occa- 
sionally find  in  the  bronchial  passages  calcareous  concretions, 
derived  from  obsolete  tubercular  deposits,  bile  or  bile-tinged 
pus,  derived  from  a  fistulous  openmg  through  the  diaphragm, 
communicating  with  the  liver  fragments  of  pulmonary  tissue, 
recognizable  by  the  elastic  fibres  shown  under  the  microscope, 
and  cysts.  The  latter  are  extremely  rare,  and  are  probably 
always  derived  from  the  pulmonary  parenchyma,  or  the  liver. 
We  have  not  seen  any  case  recorded  of  their  formation  in  the 
bronchi,  Hasse*  states,  that  he  has  seen  a  pellucid  vesicle,  of 
the  size  of  a  hemp-seed,  on  the  left  vocal  cord,  and  he  men- 
tions cases  recorded  by  oth.r  observers  of  hydatids  in  the 
same  region. 

*  Pathological  Anatomy,  Syd.  Soc.  Ed.,  p.  378. 
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Having  in  the  foregoing  pages  considered  the  diseases  of  the 
respiratory  passages,  we  now  arrive  at  the  investigation  of  the 
morbid  changes  which  occur  in  the  lungs  themselves  ;  ia  the 
tissues  aiding  in  the  purposes  of  oxygenation,  the  ultimate 
vesicular  terminations  of  the  bronchi  and  the  interlobular 
tissue.  The  bronchules,  long  before  their  termination,  are 
deprived  of  their  cartilaginous  rings ;  these  are  reduced  to 
mere  flakes  before  they  cease  altogether,  and  all  trace  of  them 
disappears,  according  to  Messrs.  Todd  and  Bowman,*  in  tubes 
of  less  than  one-sixth  to  one-tenth  of  an  inch  in  diameter. 
The  tracheal  muscular  fibres  are  described  by  these  physiolo- 
gists as  being  continued  even  to  the  terminal  bronchules,  but 
instead  of  merelv  filling  up  the  gap  in  the  cartilagmous  frame- 
work, they  form  a  uniform  layer  encircling  the  canal,  but 
excessively  thin.  Withui  the  muscular  layer  is  that  of 
the  longitudinal  or  elastic  fibres;  the  ciliated  epithelium 
and  basement  membrane  of  the  mucous  tissue  descend 
into  the  terminal  bronchules.  The  air-vesicle  itself  is  de- 
scribed as  formed  of  one  coat  only,  resulting  from  a  fusion 
of  the  elastic  coat  and  basement  membrane,  and  it  is  stated 
to  contain  no  epithelium.  Whether  the  latter  point  is 
correct  or  not,  the  extreme  tenuity  of  the  vesicular  coat  is 
an  undoubted  fact ;  nor  could  it  be  expected  otherwise,  when 
we  consider  that  the  part  it  plays  is  to  prevent  the  air 
from  being  difiused  into  the  interstitial  tissues,  and  that  the 
exchange  of  the  oxygen  of  the  atmosphere,  and  of  the  car- 
bonic acid  of  the  blood,  could  only  be  efi"ected  with  sufficient 
rapidity  through  an  infinitely  delicate  texture.  We  premise 
so  much  of  the  healthy  anatomy  of  the  lung,  in  order  to  ren- 
der it  evident  that  the  difference  in  its  texture  would  produce 
different  morbid  symptoms,  as  well  as  different  post-mortem 
results,  than  those  exhibited  in  diseases  of  the  air-passages. 
While  the  latter  possess  their  owti  peculiar  secretions,  which 
tend  to  modify  or  relieve  the  perverted  action  of  their  con- 
*  Physiological  Anatomy,  cliap.  xxis. 
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stituents,  the  effect  of  disease  upon  the  true  pulmonary  tissues 
must  be,  to  cause  a  more  immediate  interference  with  the  vital 
functions,  by  altering  the  calibre  of  the  air-reservoir  from 
without  or  from  within.  The  air-vessels  themselves  are  soli- 
tary globular  sacs,  terminating  a  minute  bronchule,  and  ar- 
ranged along  a  larger  bronchule  like  a  bunch  of  currants,  or 
presentmg  a  corj-mbose  or  racemose  appearance  more  analo- 
gous to  a  bunch  of  grapes.  The  vesicles  are  never  angular 
or  polygonal,  until  subjected  to  pressure  resulting  from  some 
pathological  process.  When  intravesicular  effusion  is  limited 
to  a  few  scattered  vesicles,  the  globidar  appearance  is  only 
rendered  more  conspicuous ;  and  in  no  case  has  it  appeared 
to  us  that  the  human  lung  offers,  in  its  ultimate  terminations, 
any  resemblance  to  the  honeycomb  arrangement  seen  in  the 
lungs  of  the  lower  animals,  and  produced  by  a  reduplication 
of  the  basement  membrane,  so  as  to  form  septa,  projecting 
into  the  cavity  of  the  vesicle. 

The  anatomical  characters  of  the  vesicillar  structure,  and 
little  support  it  has  compared  with  the  denser  tissues  of  the 
bronchi,  easily  explain  the  first  morbid  condition  to  which  we 
shall  advert, — Vesicular  Emphysema.  Dr.  Baillie,  though 
unable  to  suggest  the  means  of  distinguishing  the  disease 
before  death,  was  one  of  the  first  to  show  its  true  nature  in 
the  dead  body.     It  consists  essentially  in  a  dilatation  of  a 

Fig.  78. 
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Portion  of  emphysematous  lung— the  cavities  are  either  formed  hy  simply 
enlarged  air-cells,  or  by  the  coalescence  of  groups  of  cells.  St.  Bartholomew's 
Museum,  xiv.  11. 

larger  or  smaller  number  of  air-vesicles,  and  may  be  pro- 
duced by  any  cause  exerting  a  grf-at  strain  upon  them.  The 
effect  is  to  diminish  the  specific  gravity  of  the  part  affected, 
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SO  as  to  render  it  more  buoyant  than  the  healthy  lung  tissue 
in  water  ;  to  cause  the  lung  to  become  less  crepitant  on  com- 
pression, giving  it  a  doughy  or  woolly  feel,  to  prevent  its 
collapse  on  the  thorax  being  opened,  and  to  render  it  more  or 
less  dry  and  exsanguine.  The  emphysematous  portion,  if 
superiicial,  projects  above  the  surface  of  the  unaffected  part ; 
and  large  buUse  may  be  visible  on  the  surface  of  the  lung, 
from  the  gradual  obliteration  of  the  intervesicular  tissiie,  al- 
lowing several  vesicles  to  unite.  The  loss  of  elasticity  in  the 
pulmonary  tissue,  whether  primary  or  secondary,  prevents  the 
usual  collapse  of  the  lung  at  the  period  of  expu-ation  ;  the 
vitiated  air  is  not  expelled  as  it  ought  to  be  ;  hence  arises 
a  great  want  of  oxygen,  and  the  patient,  on  the  slightest 
aggravating  cause,  is  seized  with  a  fit  of  asthma  :  the  con- 
sequence of  this  permanent  dilatation  of  the  organ  necessarily 
affects  the  thoracic  parietes ;  if  one  lung  only  is  affected,  the 
corresponding  side  enlarges  and  becomes  less  movable  than 
its  fellow  ;  the  adjoming  viscera  are  more  or  less  displaced  ; 
the  intercostal  and  supraclavicular  spaces  swell  out ;  the  ribs, 
instead  of  slanting  downwards,  stand  out  horizontally  from 
the  vertebral  column,  and  are  almost  immovable,  giving  to 
the  thorax  that  barrel-shaped  form,  which  alone  is  considered 
indicative  of  emphysema.  In  horses  this  is  a  very  comnion 
disease,  and  constitutes  the  vice  termed  "  broken  wind,"  which 
veterinary  surgeons  state  to  be  chiefly  due  to  overworking 
after  a  full  meal  of  green  meat.  Veterinary  surgeons  have 
observed  that  it  is  hereditary  in  horses,*  which  tends  to  con- 
firm the  like  remark  made  by  Dr.  Budd,  Louis,  Hasse,  and 
others, t  as  applied  to  man.  Dilatation  of  the  bronchi  is  a 
pathological  condition  frequently  associated  with  vesicular 
emphysema,  and  may  be  attributed  to  the  same  cause. 

Mr.'  Rainey,  in  one  of  his  interesting  papers  in  the  Medico- 
chii'urgical  Transactions  %  has  attempted  to  prove,  that  emphy- 
sema is  the  result  of  over  distention  of  the  air-cells,  brought 
on  either  by  their  mechanical  distention,  or  of  the  pulmonary 
membrane  undergoing  a  fatty  degeneration,  which  enfeebles 
it,  and  causes  it  to  give  way  under  the  ordinary  pressure  of 
inspiration.  Dr.  Gairdner,  as  we  shall  see,  denies  either 
mode  of  production  in  the  sense  of  Mr.  Rainey,  and  only 
admits  the  occurrence  of  fatty  or  granular  deposits  in  em- 
physematous parts  as  exceptional.  The  microscope  confirms, 
what  is  palpable  to  the  naked  eye,  that  the  blood-vessels  are 
very  scanty.  They  become  compressed  in  the  interstitial 
tissue  by  the  enlarging  air-vesicles,  and  are  entirely  ob- 
literated in  the  progress  of  the  disease ;  hence,  the  emphy- 

*  See  Mr.  Youatt's  work  on  the  Horse,  art.  Brolien  Wiud. 
I  Med.-chjr.  Trans,  vol.  xxiii.  p.  37. 
t  Vol.  xxxi.  p.  297. 
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sematous  portion  is  exempt  from  those  morbid  affections  which 
are  associated  with  congestion  or  inflammatory  conditions, 
such  as  haemorrhage,  pneumonia,  or  exudative  processes.  It 
was  formerly  supposed  that  vesicular  emphysema  was  mainly 
due  to  rupture  of  the  interstitial  membrane  ;  we  have  sho^vn 
that  this  is  not  the  prevailing  circumstance ;  still,  actvial 
laceration  does  occasionally  take  place.  The  largest  dilata- 
tions are  seen  along  the  altorior  margins  of  the  lungs,  probably 
owing  to  these  parts  being  least  supported.  The  bullte  in- 
di^■idual  sometimes  attain  a  very  considerable  size.  If  the 
ddatation  of  the  air-cells  is  more  generally  diffused,  the  lung 
presents,  as  Dr.  Baillie  first  observed,  the  appearance  of  the 
lung  in  amphibious  animals. 

It  is  the  more  important  to  be  well  acquainted  with  the 
features  of  this  malady,  as  much  may  be  done  to  anticipate 
and  prevent  it,  while  we  have  little  control  over  it  when  it  is 
established ;  the  advantage  of  the  study  of  pathological 
anatomy,  as  an  illustration  of  morbid  processes  in  the  lining, 
is  rarely  shown  in  more  marked  instance  than  here  ;  the 
knowledge  of  the  actual  lesion  giving  rise  to  the  phenomena 
of  asthma,  if  not  in  all,  yet  in  the  majority  of  cases,  is  a  warn- 
ing to  those  who,  from  indolence  or  carelessness,  are  too  prone 
to  be  satisfied  with  attributing  spasmodic  symptoms  ex- 
clusively to  deranged  nervous  action.  The  credit  of  offering 
the  first  rational  explanation  of  asthma,  and  its  connexion 
with  emphysema,  is  due  to  Dr.  Floyer,  *  though  the  pri- 
ority of  the  discovery  is  commonly  attributed  to  Laennec. 
The  views  of  the  latter,  in  regard  to  the  production  of  the 
disease,  though  difficult  of  comprehension,  have  long  been 
accepted  by  the  profession.  He  conceives  that  any  obstacle 
to  the  discharge  of  air  from  the  lungs  may  give  rise  to  it ; 
he  especially  attributed  it  to  "  dry  catarrh  ;"  in  early  life 
hooping-cough,  by  inducing  an  over-repletion  of  the  air- 
vesicles,  and  a  great  strain  upon  them ;  swellmgs  of  the 
bronchial  glands,  by  compressing  the  bronchi,  frequently  give 
rise  to  vesicular  emphysema.  We  have  stated  that  Laennec's 
view  of  the  mamier  m  which  emphysema  is  produced  is  diffi- 
cult of  comprehension,  because  a  plug  that  prevents  the  exit 
of  the  au-  is  likely  to  prevent  its  acbnission  ;  and  although  a 
valve-like  action  may,  by  a  curious  combination  of  circum- 

*  In  liis  little  work  on  Asthma,  published  in  1698,  Dr.  Tloyer  says :  "The 
broken  wind  results  from  the  rupture  or  dilatation  of  the  bladders  of  the 
lungs,  by  which  the  air  is  too  much  retained  in  the  bladders  or  their  inter- 
stices, and  thereby  produce  a  permanent  flatulent  tumour  in  the  whole 
substance  of  the  lungs.  It  is  not  easy  to  explain  the  production  of  a  perma- 
nent flatulent  tumour  in  the  lungs  by  a  strain  in  running,  but  by  supposing 
the  bladders  of  the  trachea  too  much  distended,  and  the  muscular  fibres 
which  coustringe  them  in  expiration,  thf '  eby  over-stretched  and  made  unfit 
to  express  the  air  afterwards;  so  that  these  bladders  retaining  more  air  than 
is  usual,  the  substance  of  the  lungs  must  appear  always  inflated." 
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Stances,  be  induced  so  as  to  be  followed  by  such  an  effect,  the 
structure  of  the  bronchial  tree  forbids  our  assuming  its  frequent 
occurrence.  There  arc  other  still  more  forcible  arguments 
against  Laenncc's  theory,  which  have  been  yiut  forward  by  Dr. 
Uairdner.*  lie  remarks,  that  the  theory  of  Laennec,  which 
ascribes  emphysema  to  mucus  in  the  bronchi  and  accumulation 
of  air  behhid  the  obstruction,  is  vitiated  by  the  ample  proof 
which  now  exists,  that  obstruction  of  the  bronchi  has  precisely 
the  opposite  effect,  giving  rise  to  voiding  of  the  air-cells  and 
collapse  of  the  lung  ;  he  rejects  the  idea  that  emphysema  is 
dependent  upon  forcible  expirations  as  utterly  untenable.  Dr. 
Gaircbier  has  found  that  emphysema  never  occurs  unaccom- 
panied by  pulmonary  collapse,  or  by  one  or  other  form  of 
pulmonary  atrophy  ;  the  greater  volume  of  the  emphysematous 
lung  depending,  not  upon  increase  of  tissue,  but  mere  disten- 
tion. He  denies  that  it  is  ever  preceded  by  any  altered  con- 
dition or  diminished  resistance  in  the  walls  of  the  aii'-vesicles  ; 
he  has  usually  found  the  bronchi  leading  to  affected  parts  en- 
tirely unobstructed ;  and  he  concludes  that  emphysema  is  a 
lesion  occurring  from  mechanical  causes  in  those  parts  of 
atrophied  and  colhipsed  lungs  to  which  it  has  the  most  free 
access  ;  in  otlicr  words,  it  is  produced  by  atmospheric  pressure 
in  the  comparatively  sound  portions  of  such  lungs.  According 
to  Dr.  Gairdner's  tlioory,  the  increase  of  volume  of  the  emphy- 
sematous lung  is  supplementary  to  the  duninished  volume  of 
those  parts  from  which  the  air  is  excluded  ;  but  the  real  effect 
is,  that,  while  the  surface  of  the  breathing  membrane  is  ex- 
tended, its  physiological  capacity  of  aeration  is  much  dimin- 
ished, so  that  the  individual  comes  to  labour  under  two 
morbid  conditions  instead  of  one.  Another  form  of  emphysema 
is  that  to  which  the  name  interlobular  has  been  applied,  and 
which  is  analogous  to  the  emphysema  occurring  on  the  surface 
of  the  body  ;  like  this,  it  consists  in  an  effusion  of  air  into  the 
cellular,  or  rather,  as  applied  to  the  lung,  into  the  interstitial 
tissue,  and  is  due  to  a  laceration  of  the  bronchial  tubiUes  or 
the  air-vesicles.  It  generally  induces  a  puffy  swelluig  under 
the  jjleura,  and  is  commonly  associated  with  a  subcutaneous 
extravasation  of  air  affecting  the  chest,  neck,  and  head.  Em- 
l^hysema,  in  its  turn,  like  every  disease  which  impairs  the  cir- 
culation through  the  hmgs,  is  liable  to  induce  dilatation  of 
the  right  side  of  the  lieart. 

We  must  be  careful  to  distinguish  the  two  forms  of  emphy- 
sema just  alluded  to  from  one  another,  as  well  as  from  the 
post-mortem  evolution  of  gas,  which  may  produce  similar  ap- 
pearances. In  the  latter  instance,  there  are  general  indications 
of  decomposition  to  guide  us  ;  and  we  shall  find  that  the  blad- 
ders of  air  that  distend  the  pleura  may  be  easily  removed  by 
*  British  and  Foreign  Medico-chirurgical  Review,  April,  1853,  p.  452. 
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pressure,  and  the  accumulation  pushed  aside  more  readily 
than  when  we  have  to  deal  with  a  pathological  product. 
Nothing  m  fact  is  more  difficult  than  to  free  an  emphyse- 
matous portion  of  lung  from  air  ;  even  in  drying  it  slowly,  the 
diseased  cells,  as  Hasse  observes,  retain  their  air,  whilst  the 
undilated  cells  dwindle  down  into  a  hard  and  almost  solid 
mass.  The  determination  as  to  the  nature  of  the  emphysema 
may  be  of  importance  in  forensic  medicme,  in  determining 
the  question  as  to  the  employment  of  violence  in  causing  the 
death  of  an  individual. 

ATELECTASIS  PTJLMONUM. 

Diametrically  opposed  to  the  condition  which  we  have  just 
considered,  is  one  which  is  peculiar  to  early  life,  and  firequently 
has  been  confounded  with  the  results  of  pneumonia.  It  con- 
sists in  the  permanence  of  the  fcctal  condition  of  the  lungs  ; 
the  vesicular  structure  either  not  being  properly  developed, 
or  the  infant  not  possessing  suflBcient  force  to  expand  the 
thorax,  and  cause  the  dilatation  of  the  breathing  apparatus. 
It  was  first  observed,  and  duly  described,  by  Professor  Jorg,* 
under  the  name  of  Atelectasis  Pidmonvun  ;t  who  found  that  it 
occurred  chiefly  in  full-gro«Ti  infants  of  very  feeble  powers, 
or  in  such  as  had  been  bom  prematurely,  and  were,  therefore, 
not  in  a  condition  to  dispense  with  the  placental  circulation. 
The  inferior  portions  of  the  lungs  are  most  liable  to  present 
this  state  ;  it  occurs  in  patches,  wlrich  offer  a  darkened  coloui*, 
do  not  crepitate  on  compression,  and  offer  a  smooth  sui'face  on 
section.  The  affected  part  sinks  in  water.  The  part  or  lobule 
that  has  not  undergone  the  due  expansion,  is  below  the  level 
of  the  surrounding  dilated  liuig  tissue  ;  hence,  a  lung  affected 
in  this  manner  does  not  fill  the  cavity  of  the  thorax  as  the 
lung  that  has  perfoiTned  its  functions,  nor  does  it  on  section 
discharge  a  frothy  sanguineous  serum  like  the  latter.  Atelec- 
tasis is  not  necessarily  fatal ;  it  is  probable  that  in  many  in- 
stances it  is  entirely  overcome,  as  the  child  acquires  vigour, 
or  that  while  a  few  lobules  remain  in  a  permanently  contracted 
state,  the  remainder  of  the  lung  suffices  for  the  purposes  of 
aeration.  "We  frequently,  in  adults,  meet  with  puckerings  of 
the  surface  of  the  lung  without  any  trace  of  inflammation, 
which  may  perhaps  be  set  dov\ni  to  this  congenital  state  of  the 
tissues  ;  or  possibly  the  small  nodiHes  of  fibroid  or  calcareous 
matter,  which  we  often  find  equally  without  appreciable  recent 
lesion  to  which  they  could  be  referred,  may  be  due  to  the 
same  cause,  as  we  know  them  to  favour  parts  in  which  there 
is  an  arrest  of  development.  Dr.  West  observes,  that  if  au-  be 
blo'mi  into  a  lung,  some  lobules  of  which  are  not  duly  ex- 

*  De  Pulmonum  Vitio  Organico,  &c.  lAr>s.  1832,  and  Die  Fotuslunge  im 
Gebornen  Kinde.    Grimma,  1835. 
t  Etymology,— axe \^?,  imperfect;  eKxao-ir,  expansion. 
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panded,  it  will  permeate  the  collapsed  air-tubes  ;  the  pulmo- 
nary vesicles  will  by  degrees  become  distended,  and  the  solid 
lobules  rise  to  a  level  with  the  rest  of  the  lung,  acquiring  the 
same  colour  and  consistence,  and,  like  other  parts  of  the  organ, 
will  float  in  water.  A  single  inflation,  however,  is  by  no  means 
sufficient  to  render  this  change  permanent ;  but  the  moment 
the  tube  is  ■\\ithdrawn  the  air  will  escape,  and  the  lobules 
recently  distended  will  again  collapse  and  sink  below  the  rest 
of  the  lung  ;  their  colour,  too,  will  become  dark,  though  less 
so  than  before.  In  conjunction  with  unperfect  expansion  of 
the  lung  tissue,  we  invariably  find  the  foramen  ovale  and 
the  ductus  Botalli  still  open.  The  pathology  of  the  affec- 
tion, which  we  have  attributed  mainly  to  a  mechanical  defect, 
has  been  explained  by  French  writers,  who  have  termed  it 
carnification,  as  the  result  of  pneumonia ;  but  although  pneu- 
monia may  supervene  in  an  atelectatic  lung,  the  characters  of 
the  two  diseases  are  sufficiently  distinct  to  be  discriminated 
on  a  careful  examination.  We  meet  with  a  condition  analo- 
gous to  infantile  atelectasis  in  advanced  age — we  find  the 
apices  of  the  lungs  converted  into  a  dense  melanotic  mass, 
in  which  we  are  unable  to  trace  tubercular  deposit,  while 
there  is  an  obliteration  of  the  vesicular  structure,  and  appa- 
rently also  of  the  blood-vessels.  The  tissues  are  converted  in 
a  viscid,  tenacious  mass,  deprived  of  all  air.  Under  the  mi- 
croscope, we  see  an  almost  homogeneous  membrane,  through 
which  the  carbonaceous  deposit  is  scattered  irregularly,  with 
only  here  and  there  a  trace  of  the  circular  fibres  of  the  lung. 
In  the  cases  Avhich  have  fallen  under  our  own  observation, 
there  was  a  thickened  pleura  forming  a  cap  over  the  apex, 
which  must,  by  its  compression,  have  contributed  much  to  the 
obliteration  :  whether  any  pneumonia  had  aided  in  producing 
the  result  is  doubtful ;  our  impression  certainly  is  against  this 
view,  the  excessive  deposit  of  carbonaceous  matter  associated 
with  the  large  pleuritic  exudation  in  the  confined  post-clavi- 
cular region  of  the  thorax,  appearing  adequate  in  itself  to 
account  for  the  effect  produceu.  Another  question  is,  whe- 
ther fatty  degeneration  affecting  any  of  the  tissues  was  an 
element  in  the  process  ;  possibly  the  deposit  of  carbonaceous 
matter  in  excess  may  be  viewed  as  the  result  of  a  process 
allied  to  fatty  degeneration :  we  have  not  ourselves  observed 
such  an  evolution  of  oil  as  would  justify  the  assumption  that 
the  main  feature  of  the  disease  belongs  to  this  class. 

Another  form  of  atelectasis,  which  Bailly  and  Legendre 
first  pointed  out,  and  which  has  been  well  illustrated  by  Dr. 
West,  is  that  which  occurs  after  respiration  has  once  been 
fairly  established,  and  is  the  result  of  an  interference  with  the 
mechanism  of  respu-ation.  It  is  this  form  more  particularly 
which  Valleix,  and  Rilliet  and  Barthez,  under  the  term  of 
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carnification,  have  attributed  to  lobular  pneumonia ;  the  affec- 
tion being  limited  to  a  single  lobule  or  to  a  cluster,  forming  a 
hard,  compact  mass,  surrounded  by  the  normal  tissue.  A\Tien 
the  affected  part  is  inflated  the  vesicles  distend,  and  thus  show 
that  there  is  no  inflammatory  effusion.  In  a  child,  whose 
case  is  related  by  Dr.  West,  there  was  no  evidence  of  disease 
until  the  age  of  nine  months,  although  she  had  not  thriven 
•well,  and  had  become  pigeon-breasted.  She  then  lost  flesh 
rapidly,  and  began  to  cough,  without  having  had  any  pre- 
vious catarrh.  Her  case  seemed  to  be  one  of  bronchial  phthisis. 
Four  days  before  death  she  became  suddenly  oppressed,  and 
the  cough  more  severe ;  the  dyspnoea  increased,  while  the 
cough  became  less  frequent.  A  few  hours  before  death  the 
lips  were  quite  livid,  she  breathed  from  eighty  to  eighty-six 
times  a  minute ;  the  abdominal  muscles  acting  most  violently, 
but  the  chest  being  scarcely  at  all  expanded.  No  tubercle 
was  found  in  any  organ  after  death,  but  large  portions  of  both 
lungs  presented  the  undilated  condition,  which  disappeared 
entirely  on  inflation ;  the  bronchi  were  pale,  and  contained 
very  little  mucus ;  the  right  side  of  the  heart  was  greatly 
distended  with  coagulated  blood,  which  its  thin,  pale,  and 
flaccid  substance,  had  e\'identiy  been  unequal  to  propel  with 
the  requisite  vigour. 

There  are  consecutive  conditions  of  tlie  lungs  which  may 
respectively  be  mistaken  for  emphysema  or  atelectasis.  Thus, 
after  long-standing  disease  of  one  lung  impairing  its  functions 
and  dimmishmg  its  capacity,  we  find  its  fellow  taking  on  a 
vicarious  action,  and  expanding  so  much  as  to  displace  ad- 
joining viscera  ;  a  point  of  importance  in  forming  diagnoses  of 
diseased  states  of  the  thoracic  contents.  On  opening  this  side 
of  the  thorax  the  lung  may  appear  too  large  for  its  cavity, 
and  induce  the  assumption  of  an  emphysematous  condition. 
The  history  of  the  case,  the  examination  of  the  lung,  and  the 
shrunken,  contracted,  bound-down,  and  atrophied  condition 
of  its  fellow,  will  determine  the  real  natiue  of  the  case.  "Whe- 
ther in  this  instance  there  is  an  actual  new  formation  of  pul- 
monary vesicles,  it  is  difhcult  to  ascertain ;  Rokitansky  is  of 
opinion  that  such  an  hypertrophy  of  the  lungs  is  due  to  a 
dilatation  of  the  air-cells,  with  a  simultaneous  augmentation  of 
their  tissues ;  that  it  does  not  consist  in  an  increase  in  the 
number  of  the  air-cells,  but  in  their  dilatation,  the  increased 
thickness  of  their  walls,  the  enlarged  calibre  of  their  walls, 
and  in  the  development  of  their  vessels.  There  can  be  no 
doubt  that  the  changes  that  take  place  are  intended  to  in- 
crease the  powers  of  aeration  of  one  portion  of  the  breathing 
apparatus  ;  an  increased  thickness  in  the  walls  of  the  au--vesi- 
cles  can  scarcely  facilitate  oxygenation,  unless  it  is  by  a  redu- 
plication of  the  basement  membrane  into  the  breathing  cavity, 
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SO  as  to  afford  a  larger  sxirface  for  the  capillaries  to  ramify 
upon.  The  special  circumstances  under  which  the  secondary 
enlargement  and  contraction  of  the  lungs  take  place,  will  be 
a  subject  for  further  consideration  at  a  subsequent  page,  Avhen 
we  come  to  discuss  the  pathological  states  of  the  pleura. 

(EDEMA  PULMONUM. 

Before  investigating  the  inflammatory  conditions  of  the 
lungs,  we  are  required  to  devote  some  consideration  to  a  mor- 
bid state,  which  we  frequently  meet  with  in  the  dead  body, 
and  which,  since  the  attention  of  the  profession  was  fii'st  espe- 
cially directed  to  it  by  the  researches  of  Laennec,*  has  been 
knoAvn  by  the  term  of  ffidema  Pulmonum.  It  consists,  as  its 
name  implies,  in  a  serous  infiltration  of  the  interstitial  portion 
of  the  pulmonary  parenchyma.  It  causes  a  puffiness  of  the 
organ,  which  pits  more  or  less  on  pressure,  has  lost  its  natviral 
crepitant  sensation,  and  does  not  collapse  Avhen  the  thorax 
is  opened.  The  (Edematous  lung  is  characterized  by  pallor 
and  anaemia,  and  when  cut  into  discharges  an  abundance  of 
clear,  limpid  serum,  in  which  the  comparative  absence  of 
air-bubbles  is  characteristic.  It  occirrs  m  connexion  with, 
and  as  a  result  of,  a  great  variety  of  debilitating  diseases,  and 
rarely  presents  an  idiopathic  character,  though  it  is  sometimes 
observed  in  this  form,  and  may  then  be  termed  serous  apoplexy 
of  the  lungs.  Pulmonary  oedema  very  commonly  supervenes 
immediately  before  death ;  and  has  been  attributed  to  the 
extinction  of  the  nervous  power  of  the  vagi,  in  consequence 
of  the  experiments  of  Miiller,  which  have  shown  that  the  fatal 
effect  of  dividing  these  nerves  in  the  neck,  is  mainly  due  to 
the  infiltration  of  the  lungs  and  air-passages  with  serum. 
Both  lungs  are  generally  affected  to  the  same  extent,  nor  is 
the  oedema  necessarily  confined  to  the  posterior  portions,  even 
where  it  is  only  partial.  A  peculiar  fact  remarked  by  Hasse, 
is,  that  where,  in  general  dropsy  which  proves  fatal,  the  one 
lung  is  found  universally  adherent  to  the  pleura,  and  the 
other  not,  the  former  is  cedemativas,  and  the  latter  compressed 
by  hydrothorax.  Laennec  states  that  pneunomia  induces  a 
great  proclivity  to  the  production  of  pulmonary  oedema  dur- 
ing the  period  of  convalescence ;  this  may  have  been  partly 
due  to  the  excessive  depletion  formerly  in  vogue,  for  pidmo- 
nary  oedema  appears  to  occur  so  frequently,  and  so  much  in 
the  ratio  of  the  general  anaemia  of  the  individual,  that  we  see 
no  reason  for  assuming  a  special  tendency  in  one  disease  to 
produce  it.  The  lax  texture  of  the  lungs,  like  that  of  the 
superficial  cellular  tissue,  necessarily  favours  a  serous  effusion 
under  such  circumstances, 

*  De  I'Auscultation  Mediate,  vol.  i.  p.  349. 
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This  spongy  texture  of  the  lungs,  coupled  with  the  fact  that 
these  organs  contain  a  larger  quantity  of  blood,  in  proportion 
to  their  size,  than  any  other  organ  of  the  body,  renders  them 
peculiarly  liable  to  the  various  forms  of  congestion — a  tendency 
which  is  enhanced  by  the  relation  existing  between  the  pul- 
monary and  systemic  circulation.  Most  of  the  various  causes 
of  death,  while  inducing  an  arrest  of  the  circulation,  give 
rise  to  an  accumulation  of  blood  in  the  organs  of  respu-a- 
tion.  Nysten's  experiments  have  shown,  that  the  contractile 
power  of  the  right  side  of  the  heart  continues  long  after  the 
irritability  of  the  left  side  is  extinguished  ;  and  the  effect  of 
maintaining  artificial  respiration  in  cases  in  Avhich  death  from 
a  lesion  of  the  nervous  powers  is  to  be  apprehended,  further 
demonstrates  the  great  share  taken  by  the  lungs  in  the  produc- 
tion of  death.  The  elasticity  of  the  arteries  also  exercises 
some  influence  in  producing  an  engorgement  of  the  lungs,  at  the 
moment  of,  and  immediately  after,  death,  by  propelling  their 
contents  into  the  venous  system,  and  thus  overcharging  the 
right  side  of  the  heart.  Nor  must  we  forget  that,  in  long 
standing  debilitating  disease,  whether  a  specific  fever  or  an 
adynamic  condition,  resulting  from  other  disorganizmg  pro- 
cesses, respiration  is  carried  on  with  little  vigour,  while  the 
muscular  tone  is  reduced  to  a  low  ebb,  so  that  both  causes 
conspire  to  retain  the  blood  in  the  pulmonary  tissues.  Hence, 
in  estimating  the  pathological  changes  in  the  lungs  connected 
■with  the  actual  disease,  to  which  death  has  been  attributed, 
we  must  be  very  careful  in  distinguishing  between  the  effects 
of  dying  and  death  itself,  the  secondary  products  of  debility 
and  dissolution,  from  the  changes  attributable  to  active  disease. 
Both,  however,  often  pass  imperceptibly  into  one  another, 
with  gradations,  which  only  confirm  the  view,  that  disease  is, 
in  itself,  incipient  death.  And  though  we  may  lay  down  rigid 
classifications  of  the  modes  of  dissolution,  and  we  may  occa- 
sionally meet  with  tyjies  corresponding  to  otir  scientific 
arrangement,  still,  as  Dr.  Williams  observes,  m  his  admirable 
"  Principles  of  Medicine," — "  In  the  slower  dissolution  by 
which  diseases  generally  prove  fatal,  all  functions  and  struc- 
tures are  more  or  less  mvolved,  and  life  in  all  is  dwindled  down 
to  so  slight  a  thread,  that,  when  it  breaks  in  one,  others 
scarcely  retain  it  long  enough  to  enable  us  to  say  that  death 
begins  distinctly  in  any  part."  Still,  whether  we  can  trace 
the  death  to  asthenia  or  apnoea,  coma  or  paralysis,  the  pre- 
vailing effect  is  to  induce  those  symptoms  to  which  we  have 
above  alluded  m  the  lesser  circulation. 

It  is  not  within  our  scope  to  dwell  upon  the  treatment  of 
disease,  but  we  may  be  allowed  to  urge  these  facts  as  of  the 
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utmost  importance  in  connexion  with  that  department  of 
medicine,  inasmuch  as  they  demonstrate  the  necessity  of, 
under  all  circumstances,  attending  to  the  state  of  tlie  pulmonary 
circulation,  and  removing  all  avoidable  soiu-ces  of  local  em- 
barrassment, while  we  stimulate  the  general  forces  to  carry  the 
patient  through  the  valley  of  danger  to  the  pleasant  heights  of 
recovery  and  health.  The  congestion  which  belongs  chiefly 
to  the  causes  first  alluded  to,  is  most  liable  to  aff'ect  the  poste- 
rior and  inferior  portions  of  lungs ;  after  death,  as  in  the 
debility  resulting  from  disease,  the  blood  follows  the  physical 
law  of  gravitation,  and  sinks  to  the  lowest  point  it  can  gain. 
If  there  be  no  concomitant  inflammatory  changes,  the  congested 
portion  presents  a  dark  red  colour-,  and,  though  firmer  than 
the  more  bloodless  anterior  part,  still  crepitates  imder  the 
finger,  and  floats  in  water.  The  colour  is  almost  uniform, 
and  the  line  of  definition  between  the  congested  and  the  non- 
congested  portion  is  tolerably  defined.  The  pleural  surface 
of  the  engorged  portion  presents  a  corresponding  violet  tint, 
which  sometimes  is  more  or  less  circumscribed  at  single 
points.  The  depth  of  the  colour  varies  somewhat  in  diff'erent 
diseases  ;  and  in  very  anfemic  cases,  especially  in  those  associ- 
ated with  general  dropsy,  there  is  more  or  less  serous  eff'usion 
with  the  sanguineous  congestion.  In  a  medico-legal  point  of 
view,  congestion  of  the  lungs  may  become  a  question  of  life 
and  death  ;  thus,  in  the  recent  trial  of  Mr,  Kirwan,  in  Dub- 
lin, the  conclusion  that  his  wife's  death  was  due  to  violence, 
which  has  since  been  showai  to  be  erroneous  by  the  highest  au- 
thority in  medical  jurisprudence  in  this  country,  Dr.  Taylor,* 
was  based  mainly  upon  the  fact  of  the  lungs  being  congested 
posteriorly.  This  was  the  main  fact  upon  which  the  medical 
witness.  Dr.  Hatchett,  relied,  in  proof  of  death  having  been 
brought  about  by  drowning  ;  we  know  that  it  may  be  the  re- 
sult of  post-mortem  changes,  and,  as  Dr.  Taylor  observes, 
"  it  is  not  of  the  least  value  as  medical  evidence  of  drown- 
ing, unless  observed  soon  after  death,  and  unless  attended 
with  other  appearances,  which,  upon  the  assumption  of  death 
by  drowning,  or  by  some  other  form  of  asphyxia,  ought  al- 
ways to  accompany  it." 

But  recently  a  lad  was  examined  at  St.  Mary's  Hospital, 
who  was  brought  in  asphyxiated  by  drowning :  he  was,  in  fact, 
dead  at  the  time,  but  still  some  efi'orts  were  made  to  restore 
him.  The  post-mortem  examination  showed  none  of  the 
visible  signs  commonly  attributed  to  disowning,  and  there  was 
no  congestion  of  -any  of  the  viscera. 

It  is  doubtful  whether  there  are  any  means  of  determin- 
ing whether  hypostatic  congestion  has  occurred  after   death 
or  within  a  few  days  of  dissolution.     We  know  that  in  full 
*  Dublin  Quarterly  Journal,  Feb.  1853. 
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vigour  the  blood  is  not  disobedient  to  the  laws  of  gravitation,  as 
we  may  easily  ascertain  by  allowing  onr  arm  to  hang  down 
and  then  raise  it  into  a  vertical  position,  or  by  elevating  our 
feet  above  our  head  ;  therefore  it  is  not  surprising  that,  in  the 
recumbent  position,  as  the  powers  of  life  fail,  the  blood  should 
gravitate  to  the  posterior  portion  of  the  lungs.  If  the  con- 
gestion is  confined  to  one  limg,  or  to  the  anterior  parts  of  the 
lungs,  we  may  safely  attribute  it  to  morbid  processes  ;  and  if 
there  are  any  other  traces  of  inflammatory  action,  to  which 
we  shall  advert  further  on,  we  may  equally  set  down  the  con- 
gestion to  a  pathological  cause. 

Hypostatic  congestion  is  closely  allied  to  the  disease  Avhich 
has  been  termed  pneumonie  des  agonisans,  by  Laennec,  and 
has  been  fully  described  by  Mr.  Erichsen  *  as  the  congestive 
pneumonia,  to  which  the  majority  of  deaths  following  capital 
operations  are  due. 

PI'LMONAKY    APOPLEXY. 

The  most  formidable  phenomenon  to  which  congestion  of 
the  lungs  gives  rise,  is  the  disease  to  which,  from  the  earliest 
times,  the  term  of  pulmonary  apoplexy  has  been  applied.  It 
is  distinct  from  the  hajniorrhage  that  occui's  from  the  bron- 
chial mucous  membranes,  either  owing  to  an  adynamic  state 
of  the  blood  or  to  active  congestion,  both  in  the  symptoms  it 
produces  during  life,  as  well  as  in  the  post-mortem  appear- 
ances. The  seat  of  pulmonary  apoplexy  is  the  pai-enchyma 
of  the  limg,  and,  most  probably,  with  few  exceptions,  only 
the  intervesicular  tissue,  for  it  is  rarely  associated  Avith  hae- 
moptysis, wliich  we  should  expect  if  the  effusion  took  place 
into  the  air  vesicles  themselves.  The  apoplectic  spot  may  be 
felt  before  the  lung  is  cut  into  as  a  globular  mass,  of  greater 
density  than  the  surrounduig  tissue,  and,  if  near  the  sui-face, 
its  darker  colour  also  attracts  attention.  On  section,  we  find 
a  dark  red,  almost  black,  homogeneous,  circumscribed  spot, 
varying  in  size  from  a  pin's  head  to  an  orange,  of  the  appear- 
ance and  consistency  of  damson  cheese,  bounded  by  tissue, 
which  is  comparatively  healthy  both  m  colour  and  consist- 
ency. Tho  only  interruption  to  the  uniform  colour  that  is 
met  with,  is  that  caused  by  the  divided  bronchules,  which  are 
less  dark  than  the  surrounding  parts.  The  more  recent  the 
hEemorrhage,  the  more  defiiied  the  outline ;  while,  if  the  patient 
has  survived  the  immediate  shock,  the  margin  of  the  spot 
fades  aAvay,  owing  to  incipient  absorption.  Thus  we  have 
seen,  as  in  the  patient  from  whom  the  accompanying  drawing 
was  taken,  several  spots,  evidently  varj-ing  in  their  date. 
The  breathing  capacity  of  the  part  is  entirely  destroyed  ;  it 
contains  no  air,  and  when  scraprd,  only  yields  a  dark,  thick, 
*  Medico-chirui'gical  Transact.,  vol.  xxvi.  p.  29. 
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bloody  fluid,  in  which  the  microscope  detects  nothing  but 
blood  coi-puscles  and  some  pulmonary  debris.  If  the  margins 
of  the  clot  be  scraped  and  exammed,  we  may  find  exudation 

Fig.  79. 


Pulmonary  apoplexy,  occurring  in  a  man  aged  53.  There  were  several  apo- 
plectic masses,  exhibiting  a  deep  purple,  almost  black  hue,  and  causing  an 
homogeneous  soUd  appearance  of  the  part  affected,  as  shown  in  the  section. 

corpuscles,  varying    in    size  from  f^j^j  of    an  inch,   showing 
that  some  irritative  action  and  organic  change  are  going  on. 

The  base  of  the  lungs  is  the  part  most  commonly  affected, 
and  there  may  be  one,  two,  or  three  isolated  apoplectic  spots. 
Laennec,  who  viewed  pulmonary  apoplexy  and  hsemoptoic  en- 
gorgement as  modifications  of  the  same  disease,  considered 
haemoptysis  as  a  symptom  equally  of  both,  and  was  of  opi- 
nion that  the  former  not  uiifi-equently  terminated  in  resolution 
and  recovery.  Without  disputing  the  possibility  of  the  ab- 
sorption of  an  apoplectic  clot,  it  certainly  appears  that  there 
is  an  essential  distinction  between  bronchial  and  parenchyma- 
tous haemorrhage,  which  we  must  explain  by  a  preliminary 
alteration,  as  yet  not  sufficiently  understood,  in  the  proper 
lung  tissue.  This  is  the  more  probable  when  we  consider  that 
the  hffimoptysis  which  is  the  harbinger  and  concomitant  of 
tubercular  disease,  rarely,  if  ever,  presents  the  lesion  denomi- 
nated pulmonary  apoplexy,  and  that  the  latter  is  frequently  met 
with  in  the  dead  body  -without  its  presence  having  been  mani- 
fested by hsemorrhage  during  life.     Louis*  states  that,  during 

*  Eesearches  on  Phthisis,  Syd.  Soc.  Ed.,  p.  168. 
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the  epidemic  yellow  fever,  which  occurred  in  Gibraltar,  in  1828, 
pulmonary  apoplexy  was  very  frequently  found  in  the  victims 
to  the  disease,  in  none  of  whom  hajmoptysis  had  taken  place  ; 
on  the  other  hand,  he  had  never,  in  phthisical  patients  who 
had  died  during,  or  shortly  after,  attacks  of  hajmoptysis,  met 
with  appearances  resembling  those  of  pulmonary  apoplexy. 
We  are,  therefore,  in  every  way  justified  m  looking  upon  the 
two  affections  as  essentially  distinct  from  one  another. 

Pulmonary  apoplexy  occasionally  gives  rise  to  hajmorrhage 
into  the  pleural  sac,  from  a  laceration  occurring  in  the  pleura; 
this  will  probably  be  owing  to  the  same  process  of  disinte- 
gration, w^hich  permitted  the  apoplectic  effusion  in  the  first 
instance. 

The  interstitial  form  of  pulmonary  ha;morrhage  may  be 
due  to  various  predisposing  causes,  that  affect  the  constitution 
of  the  blood,  or  of  the  tissues,  or  both  together ;  while  the 
excitmg  cause  is  most  commonly  to  be  found  in  a  morbid  con- 
dition of  the  heart  and  great  vessels,  and  more  particularly  in 
hypertrophy  of  the  right  ventricle.  About  two-thirds  of  the 
cases  on  record  have  exhibited  some  lesion  of  this  kind  ;  still, 
as  Hasse  very  justly  remarks,  a  preternatural  condition  of  the 
pulmonary  texture  appears  always  to  precede,  while  a  chemi- 
cal analysis  of  the  blood  would  probably  exhibit  a  scorbutic 
diathesis  or  an  hydrajmic  character.  It  has  been  observed, 
that  drunkards  are  prone  to  be  affected  with  pulmonary  apo- 
plexy. 

The  secondary  processes  to  which  apoplectic  spots  of  the 
lungs  are  subject  are,  a  gradual  absorption  of  the  blood 
effused,  suppuration  and  abscess,  or  isolation  by  the  formation 
of  a  cyst ;  none  of  these  processes,  however,  extend  far,  and  with 
regard  to  the  last,  no  satisfactory  proof  is  extant  of  its  occur- 
ring at  all,  beyond  an  imperfect  observation  by  Bouillaud.* 

*  Archives  G6n6rales  de  MCdecine,  vol.  xii.  p.  399. 
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Inflammation  of  the  pulmonary  tissue  is  commonly  assumed 
to  present  three  stages,  which  we  may  trace  in  regular  suc- 
cession in  the  patient,  or  which  we  find  co- existing  at 
various  portions  of  the  lungs  in  the  same  dead  subject. 
The  fii'St  stage,  that  of  congestion,  we  have  already  consi- 
dered ;  its  situation,  its  effect  upon  the  cohesion  of  the  tissues, 
the  co-existence  of  other  inflammatory  charges,  and  the  his- 
tory of  the  case  must  assist  us  in  determining  its  character, 
though  it  is  often  difficult  to  be  certain  of  its  nature.  The 
general  effect  of  acute  inflammation  in  altermg  the  cohesion 
of  the  tissues,  is  a  pomt  of  considerable  importance  ;  it  par- 
ticularly affects,  as  Sir  Robert  Carswell  has  pointed  out,  the 
uniting  cellular  element,  and  may  thus  demonstrate  the  pre- 
vious existence  of  inflammation,  though  the  redness  and  vas- 
cularity have  disappeared  or  but  faintly  mark  the  degree  of 
alteration  which  the  disease  has  effected  in  the  process  of  nu- 
trition. This  general  law  is  compatible  with  the  observation 
that  the  second  stage  of  pneumonia,  or  hepatisation,  is  ac- 
companied by  a  state  of  solidification  ;  for,  as  the  first-named 
author  remarks,  though  the  tissues  feel  harder  than  natural 
when  compressed,  the  diminution  of  cohesion  which  has 
taken  place  between  their  anatomical  elements,  is  rendered 
conspicuous  by  the  facility  with  which  they  are  penetrated, 
broken  do'wn  or  crushed. 

In  doubtful  cases  the  microscope  would  aid  us  by  determin- 
ing the  presence  or  absence,  in  the  congested  portion,  of  exu- 
dation corpuscules,  which  we  find  where  the  naked  eye  fails 
in  distinguishing  the  existence  of  inflammation,  and  which, 
at  all  events,  show  that  some  organic  metamorphosis  of  the 
vital  fluids  is  taking  place  not  consistent  with  the  ordinary 
physiological  changes.  The  confines  of  the  first  and  second 
stages  merge  into  one  another,  and  are  often  difficult  to 
define.  In  the  second,  the  stasis  of  the  blood  becomes  more 
marked,  the  specific  gravity  of  the  pulmonary  tissue  increases, 
the  overcharged  vessels  relieve  themselves  by  fibrinous  exu- 
dation into  the  interstitial  tissue,  and  by  slight  haemorrhage 
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into  the  air  vessels,  which  mingling  -with  the  bronchial  secre- 
tions, gives  rise  to  the  pathognomonic  rust-coloured  expectora- 
tion of  pneumonia.  This  stage  has  received  the  name  of  hepa- 
tisation,  owing  to  the  increased  density  of  the  parenchjTna 
causing  the  aifected  portion  of  the  lungs  to  resemble  a  piece 
of  liver.  M.  Ancb-al,  who  considers  the  softening  process  to 
predominate,  prefers  the  term  ramollissement  rouge,  as  applied 
to  this  condition.  It  is  well  to  remember  that  both  designa- 
tions are  used  indiscriminately  for  the  same  morbid  condition. 
The  coloixr  of  the  affected  part  is  of  a  dark  red,  which  is  more 
or  less  venous  or  dusky,  in  proportion  to  the  type  of  the  inflam- 
mation ;  the  crepitant  character  of  the  tissue  is  fast  disappearing ; 
the  lung,  on  section,  has  lost  that  light  spongy  appearance  pe- 
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Lung  In  a  state  of  red  hepatisation ;  the  air  cells  are  filled  with  corpuscu- 
lar flbrine  or  exudation  matter,  and  are  surrounded  by  enlarged  and  con- 
gested vessels.  Magnified  twenty  diameters.  (Bayle's  Granulations.)  From 
a  man  set.  66,  who  had  double  pneumonia. 

culiar  to  it  in  health,  and  but  little  frothy  red  fluid  exudes  from, 
it.  On  the  pleural  surface,  instead  of  the  slate-coloured,  marbly 
hue  of  the  normal  state,  we  find  a  more  uniform,  dusky  red 
colour,  scarcely  broken  by  the  interlocular  septa.  At  this 
period,  as  Gendrin  fir-st  pointed  out,  repeated  washing  and 
continued  maceration  fails  to  restore  the  natural  colour  of  the 
tissues,  which  they  recover,  under  such  a  process,  if  the  red- 
ness is  due  merely  to  congestion.  Before  that  exudation  and 
general  infiltration  have  taken  place,  which  constitute  the 
succeeding  stage  of  pneumonia,  we  find  that,  on  breaking  up 
a  portion  of  hepatised  lung,  the  surface  is  studded  with  small 
pinky  graniilations,  which  are  identical  with  the  pulmonary 
granulations  of  Bayle.     This  author,  and  some  of  his   sue- 
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cjssors,  looked  upon  tliem  as  the  fii'st  stage  of  tubercular 
disease  ;  but,  as  Andi-al  has  satisfactorily  shown,  they  are  a 
product  of  inflammation,  and  must  be  considered  as  an 
agglomeration  of  a  few  hyperfemic  vesicles. 

Though  the  specific  gravity  of  the  hepatised  lung  is  consi- 
derably increased,  the  dimensions  of  the  organ  are  not  necessa- 
rily augmented ;  occasionally,  however,  the  organ  is  shown  to 
be  enlarged  by  the  indentations  left  on  its  surface  by  the  ribs. 

In  the  present  state  of  oui-  knowledge  of  inflammatory  pro- 
cesses generally,  and  of  the  form  which  they  assume  in  the 
lungs  especially,  it  is  impossible,  with  certainty,  to  show  the 
mmute  changes  which  take  place  in  this  stage  of  pneumonia. 
That  the  parietes  of  the  pulmonary  vesicles  should  them- 
selves thicken,  consisting  as  they  do  of  basement  membrane 
only,  is,  at  least,  not  proved,  and,  though  given  on  the 
exalted  authority  of  Andral,  he  fails  to  state  the  actual 
grounds  for  the  view  which  he  takes.  That  some  change 
occurs  in  the  solids  as  well  as  the  fluids  of  the  inflamed  part, 
that  the  chemical  and  physical  properties  of  both  undergo  an 
alteration,  that  their  mutual  aflinities  difi'er  from  those  of 
health,  is  manifest  from  the  phenomena  of  disease,  but  the 
ultima  ratio  yet  remains  to  be  discovered.  Andral's  theory  of 
the  pulmonary  granulations  being  due  to  injection  and  tume- 
faction of  the  parietes  of  the  air  vesicles,  is  not  consonant  either 
with  theory  or  observation  ;  for  it  is  not  difficult  to  trace  the 
deposit  within  a  ca\'ity,  nor  is  it  intelligible,  without  actual 
demonstration,  how  swellmg  of  a  membrane  could  produce 
such  uniform  nodules  without  any  anatomical  reason  to  assign 
for  such  regularity.  We  regard  the  second  stage  of  pneu- 
monia, that  of  red  hepatisation,  as  a  perpetuation  of  the 
congestive  stage,  with  incipient  exudation  into  the  parts 
surrounding  the  vessels  of  the  albuminous  constituents  of  the 
blood  ;  the  exudation  takes  place  both  into  the  interstitial 
and  into  the  inter-vascular  spaces,  according  to  the  laws  regu- 
latmg  the  exosmosis  of  inflamed  vessels ;  the  microscope 
exhibits  a  vast  congeries  of  gorged  vessels  permeating  the 
pidmonary  structure  and  surrounding  the  air  vesicles  ;  while 
the  exuded  fluid  shows  a  granular  blastema,  blood  corpuscles, 
and  exudation  cells,  which  are,  probably,  of  an  oily  or  albu- 
minous character. 

These  exudation  cells,  here,  as  elsewhere,  are  the  product 
of  organic  or  bio-chemical  changes,  and  not  as  Hasse  *  would 
seem  to  imply,  the  mere  eSect  of  chemical  agents  applied  on 
the  table  of  the  microscope.  They  can  be  traced  in  the 
various  stages  of  formation  from  the  granular  corpuscles  to 
the  agglomerate  corpuscle  and  the  perfect  cell  immediately  on 
*  Pathological  Anatomy,  Syd.  Soc.  Ed.,  p.  211. 
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removal  of  the  fluid  from  the  body  ;  and  their  character  is 
essentially  the  same,  as  we  have  elsewhere  shown,  in  the 
most  various  situations. 

The  different  degrees  of  congestion  of  the  inflamed  portion 
produce  a  mottling  of  the  surface  ;  the  congestion  itself  may 
be  circumscribed  with  a  definite  line,  or  it  fades  ofi"  gradually 
into  the  healthy  tissue.  As  the  second  stage  progresses, 
marblmg  of  a  diff'erent  kind  occurs,  which  is  due  to  the 
gradual  disappearance  of  the  colouring  particles  of  the  blood, 
the  absorption  of  the  blood  itself,  and  the  substitution  of  a 
fibrinous  deposit,  or  pus.  We  now  enter  into  the  third  stage 
of  pneumonia,  or  that  of  grey  hepatisation.  The  term  well 
denotes  the  appearance  of  the  a9"ected  portion ;  it  is  entirely 
consolidated  and  deprived  of  all  air,  it  presents  a  greyish  or 
greyish-yellow  colour,  which  is  only  varied  by  the  almost 
linear  remains  of  the  compressed  bronchules,  and  the  pigment- 
ary matter  scattered  through  the  lung  tissue.  The  general 
condensation  of  the  tissues  necessarily,  also,  involves  the 
blood  vessels,  and  arrests  and  prevents  the  circulation  ;  so 
that  the  further  changes  must  be  mainly  due  to  extra- vascular 
metamorphoses.  The  parenchyma  becomes  gradually  softer, 
and  the  more  straw-coloured  and  paler  its  hue,  the  more 
fully  the  suppuration  process  is  established,  and  the  more 
friable  the  tissue  becomes.  A  purulent  fluid  now  exudes  on 
pressure.  At  the  commencement  of  this  stage  the  air  vesicles 
may  be  isolated  in  the  shape  of  grey  granulations,  of  a  globu- 


Microscopic  characters  of  the  contents  of  an  air  vesicle  in  ^ey  hepatisa- 
tion, consisting  of  granular  matter,  pus  corpuscles,  exudation  cells,  and 
cylindi-ical  epithelium. 

lar  form,  containing  an  opaque  granular  matter.  The  mi- 
croscopic characters  of  grey  hepatisation,  at  this  period,  have 
erroneously  been  stated  to  be  those  of  suppuration  only  ;  but 
true  pus  cells  are  by  no  means  the  predominant  forms  seen 
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under  the  microscope  ;  the  corpuscles  that  we  have  found  to 
prevail  were  much  larger  than  pus  cells,  varying  from  ^-^^  to 
3„5__  of  an  inch,  presenting  a  sharp  outline,  and  containing 
one  or  more  glistening  granules  or  globules,  resembling  oil. 
These  are  seen  surrounded  by  a  granular  stroma,  which  also 
contains  pus  corpuscles,  free  oil,  cylindrical  epithelium,  and 
some  forms  resembling  fibroid  cells.  The  great  rarity  of 
actual  abscess  occurring  in  the  lungs,  compared  with  the  fre- 
quency with  which  pneumonia  reaches  its  third  stage,  would 
alone  indicate,  that  this  part  of  the  process  does  not  consist 
simply  in  suppuration,  and  we  would  explain  it  by  the  double 
exudation,  which  takes  place  into  the  vescicles  and  into  the 
interstitial  spaces,  the  one  continuing  somewhat,  though  re- 
motely, under  the  influence  of  the  atmosphere,  the  other 
being  entirely  beyond  its  action.  The  condensation  that  takes 
place  in  the  tissues  in  pneumonia,  and  the  form  of  the  deposit, 
is  of  a  very  different  character  from  that  occiu-ring  m  tuber- 
cular disease,  and  would  alone  serve  to  prove  that  the  exuda- 
tion takes  place  both  within  and  external  to  the  air  vesicles. 
The  consolidation  of  pneumonia  does  not  produce  any  material 
change  in  the  form  of  the  vesicular  structure,  which  contmues 
to  present  its  globidar  form  even  in  the  third  stage  ;  now,  if 
the  exudation  took  place  exclusively  within  the  vesicles,  their 
mutual  compression  would  produce  polyhedral  forms,  while 
the  exclusive  effusion  external  to  them  would  not  only  oblite- 
rate them,  but  entirely  destroy  all  trace  of  them  ;  as  it  is,  we 
continue  to  trace  their  form,  because  the  extra-  and  intra- 
vesicular  effusions  being  tolerably  uniform,  the  pressure  is 
equable,  and  no  material  alteration  in  the  form  of  the  air  cells 
takes  place.  This  is  not  the  case,  as  we  shall  see,  in  tubercle, 
where  the  effusion  is  limited  to  the  intra-vesicular  spaces. 

When  the  third  stage  of  pneumonia  advances  to  a  fusion  of 
the  inter- vesicular  septa,  and  an  entire  breaking  down  of  the 
tissues,  all  trace  of  the  normal  structm-es  disappears,  and  we 
only  find  a  confused  mass  of  pulmonary  debris,  pus,  and 
ichorous  sanies.  We  then  have  to  deal  with  genume  pulmon- 
ary abscess. 

The  parts  most  liable  to  idiopathic  pneumonia  are  the  in- 
ferior portions  of  the  lungs,  while  the  upper  lobes  and  apices 
of  the  lungs  are  rarely  affected  with  pneumonia,  except  in 
connexion  with  tubercle.  Louis  states  that  he  has  constantly 
found  pneumonia  affecting  the  upper  and  anterior  part  of  the 
lungs,  without  a  trace  of  the  disease  existing  posteriorly,  to 
be  tuberculous  ;  and  he  lays  it  down  as  a  rule  that  this  locali- 
sation of  pneumonia  may  lead  to  the  diagnosis  of  tubercular 
disease  previously  undiscovered.  This  is  undoubtedly  correct 
in  the  main,  but  as  Dr.  Watson  observes,  it  is  probably  ex- 
aggerated ;  and  exceptions  to  the  rule,  regarding  pneumonia, 
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are  met  with,  as  well  as  in.  reference  to  the  ordinary  site  of 
tubercle.  Indeed,  the  numbers  given  by  Andral  would  almost 
destroy  the  validity  of  the  law  altogether ;  for  though  they 
yield  the  preponderance  to  the  lower  lobes,  they  seem  to  show 
a  much  greater  proclivity  in  the  upper  than  they  are  commonly 
supposed  to  possess  ;  in  eighty-eight  cases  of  pneumonia,  he 
found  it  limited  to  the  lower  lobes  in  forty-seven ;  in  thirty 
the  upper  lobes,  and  in  eleven  the  entire  organ  was  inflamed. 

The  general  tendency  of  pneumonia  is  to  spread  from  be- 
low upwards,  and  for  tliis  reason  we  commonly  meet  with  the 
several  stages  h\  the  same  lung ;  the  base  to  a  greater  or  less 
extent  presenting  the  grey  hepatisation — red  hepatisation 
affecting  the  adjoining  portion  next  above  the  former — while 
the  upper  lobe  offers  more  or  less  pneumonic  congestion.  The 
smaller  bronchi  of  the  affected  part  are  not,  as  has  been  stated 
by  several  authors,  invariably  affected  at  the  same  time ;  we 
often  see  them  meandering,  as  white  rivulets,  through  the  in- 
flammatory mass ;  and  they  occasionally  appear  to  possess  a 
repellent  power,  and  to  form  a  line  of  demarcation  between  two 
parts  that  are  unequally  affected.  A  curious  exception  is 
mentioned  by  Rokitansky,  in  which,  owing  to  bygone  pleu- 
ritic effusion,  the  base  of  the  right  lung  had  not  recovered  its 
pristine  elasticity,  and  where  the  entire  lung  was  in  a  state  of 
red  hepatisation,  with  the  exception  of  the  apex,  the  anterior 
margm,  and  the  base,  which  latter  is  scarcely  ever  found  ex- 
empt. It  is  equally  exceptional  to  tind  pneumonia  limited  to 
the  central  portion  of  the  lungs,  though  such  cases  undoubt- 
edly occur  ;  hence  one  of  the  most  ordinai-y  complications  of 
the  disease  is  with  pleurisy ;  for  which  reason  some  authors 
prefer  the  compound  term  pleuro-pneumonia,  to  the  separate 
names  pleuritis  and  pneumonia. 

According  to  the  unanimous  testimony  of  all  observers,  the 
right  lung  is  more  frequently  affected  than  the  left,  while 
double  pneumonia  is  less  often  met  with  than  either ;  the 
analysis  of  two  hundred  and  ten  cases  of  pneumonia  by  An- 
dral,* yielded  the  following  results  : — 

The  right  lung  alone  was  the  seat  in  .     .     .     .121 

The  left  ditto  ditto  ....     58 

Both  together    ditto  ditto  ....     25 

The  seat  undetermined  in  ....       6 

Total 210 

The  relation  is  somewhat,  though  not  essentially,  altered  by 
the  larger  numbers  collected  by  Sir  John  Forbes ;  he  finds 
that  in  1131  cases — 

*  Clinique  MCdicale.  vol.  iii.  p.  470. 
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The  right  lung  was  affected  in 562 

The  left  in 333 

And  both  together  in 236 

The  pneumonia,  as  we  have  described  it,  is  the  form  which 
has  received  the  name  of  lobar  pneumonia  as  affecting  entire 
lobes,  in  contradistinction  to  the  lobular  form  of  pneumonia, 
in  which  it  is  limited  to  individual  lobules  scattered  through 
the  healthy  lung  tissue.  It  is  in  fact  a  partial  pneumonia, 
which  from  some  unknown  cause  does  not  spread  beyond  the 
point  of  primary  lesion.  Small  spots,  with  a  scalloped  out- 
Ime,  presentmg  the  various  stages  of  congestion,  of  red  and 
of  grey  hepatisation,  are  found  on  section  scattered  indiscri- 
minately through  the  organ.  It  is  peculiar  to  infant  life, 
and  is  probably  connected  with  the  same  imperfect  develop- 
ment of  the  vesicular  tissues,  which  we  have  already  found  to 
constitute  an  important  disease  of  early  childhood.  In  many 
instances  there  is  no  doubt  that  the  two  conditions  have  been 
confounded.  This  cannot,  however,  be  the  case  when  we  find 
the  lining  studded  with  small  yellow  spots,  satisfactorily  in- 
dicating the  third  stage  of  pneumonia.  Thus  in  a  child  of 
one  year  and  a  half  old,  which  was  under  our  own  observa- 
tion, and  from  his  nmth  month  had  been  subject  to  repeated 
attacks  of  broncho-pneumonia,  we  foimd  the  whole  of  both 
lungs  studded  with  small  purulent  deposits  ;  on  the  left  side, 
where  the  softening  process  was  furthest  advanced,  pus  readily- 
exuded  on  pressure ;  there  were  no  cavities,  nor  was  any 
tubercle  discovered.  The  latter  point,  the  absence  of  tuber- 
cle, is  one  of  importance  in  determining  that  these  purulent 
accumulations  are  not  vomicaj,  but  due  to  a  simple  inflamma- 
tory process,  independently  of  other  characters  that  mark 
tubercle.  The  disease  is  stated  by  writers  to  result  fi-om 
plilebitis,  accidents,  and  operations  ;  but  we  shall  have  occa- 
sion to  see  that  secondary  abscesses  and  the  form  of  pneu- 
monia peculiar  to  individuals  who  have  been  operated  upon, 
differ  materially  from  lobular  pneumonia. 

According  to  llokitansky  the  character  of  ordinary  pneu- 
monia is  essentially  allied  to  croup,  on  the  ground  that  the 
exudation  takes  place  into  the  air  cells,  and  not  into  the  inter- 
stitial tissue ;  this  author  distinguishes  two  forms  of  exuda- 
tion in  pneumonia,  the  one  taking  place  into  the  ca\ity  of  the 
vesicles,  the  other  interstitial.  This  classification  is  not  borne 
out  by  what  we  see  in  the  dead  subject ;  and  we  are  of  opinion 
that  the  inflammatory  effusion  takes  place  into  both  at  the 
same  time.  Our  means  of  analysis  are  scarcely  sufficiently 
advanced  at  present,  to  determine  Avhether  it  predominates  in 
one  or  the  other  occasionally.  Moreover,  the  character  of 
croup  is  so  peculiar,  and  the  term  generally  understood  to  be 
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applied  to  a  form  of  inflammation  of  certain  mucous  mem- 
branes, so  distinct  from  the  inflammatory  processes  to  which 
they  are  ordinarily  exposed,  that  we  are  only  likely  to  pro- 
duce confusion  by  applying  it  to  processes  which,  theoreti- 
cally, we  may  consider  allied  to  it.  In  the  present  instance 
there  is  not,  however,  even  any  theoretical  presumption  in 
favour  of  Rokitansky's  view,  for  there  is  no  relation  between 
the  occurrence  of  pneumonia  and  angina  membranacea ;  the 
latter  is  essentially  a  disease  of  childhood,  the  former  is  the 
property  of  all  ages ;  a  peculiar  habit  tends  to  produce  the 
one,  certain  seasons  and  places  also  create  the  proclivity  to  it ; 
while  m  the  other,  inflammation  of  lungs,  we  do  not  trace  the 
agency  of  the  same  influences.  The  description  of  the  minute 
changes  recurrmg  in  pneumonic  exudation,  which  we  have 
given,  also  tends  to  disprove  the  existence  of  an  analogy,  much 
less  an  identity,  between  the  two  processes. 

The  varieties  of  pneumonia  which  are  spoken  of  by  authors, 
as  differing  from  ordinary  acute  pneumonia,  are  all  charac- 
terized by  presenting  a  more  asthenic  and  less  acute  tj'pe, 
than  the  ordinary  form  which  we  have  just  discussed.  The 
hj-postatic  pneumonia  of  Piorry,  typhoid  pneumonia,  conges- 
tive pneumonia,  the  bilious  and  the  erysipelatous  form  of 


Pleural  surface  of  a  portion  of  splenilied  lung,  affected  with  typhoid 
pneumonia,  from  a  female  ret.  25,  who  died  of  typhoid  fever.  The  lung 
closely  resembled  the  spleen  in  consistency,  was  of  a  brownish  red  hue, 
interspersed  with  deep  purple  spots  of  an  apoplectic  character. 

Riverius  and  older  writers,  the  senile  pneumonia  described 
by  Hourmann  and  Dechambre,  are  all  forms  of  asthenic  pneu- 
monia, occurring  in  subjects  debilitated  by  other  diseases,  in 
whom  the  lungs  are  attacked  by  a  low,  creeping,  sneaking 
inflammation.  The  congestion  is  of  a  more  venous  character, 
causing  a  dusky  brownish  violet  tint ;  the  physical  law  of 
gravitation  exerts  a  strong  influence  upon  the  blood  in  the 
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thorax,  and  the  posterior  portions  are  predominantly  affected ; 
the  tissues  are  more  friable  and  lacerable  even  in  the  first 
stages,  and  in  the  progress  of  the  disease  we  fail  to  find  that 
evidence  of  plastic  inflammation,  -which  accompanies  ordinary 
sthenic  pneumonia.  Much  yet  remains  to  be  done  vnih  re- 
gard to  determining  the  actual  morbific  agent  in  many  of  the 
forms  of  disease  Avith  which  we  have  to  deal ;  and  when  we 
shall  have  arrived  at  a  correct  appreciation  of  the  erases,  which 
induce  the  palpable  manifestations  of  inflammatory  action,  we 
may  hope  to  reconcile  theory  and  practice  more  fully  than  has 
yet  been  done ;  we  may  then  also  explain  why  such  various 
modes  of  treatment  are  successful  in  combating  symptoms, 
which  to  our  short-sighted  vision  indicate  the  same  disease, 
though  in  reality  they  are  due  to  totally  diSerent  causes. 
Thus  pneumonia,  occurring  in  a  system  in  which  there  is  a 
predominance  of  lactic  or  lithic  acid,  would  necessarily  de- 
mand different  remedies  from  one  in  which  an  akaline  or  sep- 
tic principle  prevails.  But  to  return  to  our  legitimate  sj^here  : 
the  hypostatic  form  of  pneumonia  occurs  in  a  variety  of  dis- 
eases, in  which  the  patient  is  confined  to  the  recumbent  pos- 
ture, and  in  which  the  system  is  much  debilitated.  Under 
the  name  of  congestive  pneumonia,  it  has  been  described  by 
Mr.  Erichsen  as  the  most  fertile  source  of  the  fatal  issue  of 
capital  operations,  after  the  patient  has  survived  the  first 
shock,  and  therefore  calls  for  the  special  attention  of  the  oper- 
ating surgeon. 

In  this  form  the  congestion  is  by  far  the  most  prominent 
symptom ;  and  though  enough  of  vitality  remains  to  give  rise 
to  some  active  symptoms,  yet  the  debility  of  the  patient,  and 
of  the  organs  of  respiration,  is  so  great  as  to  prevent  a  reac- 
tion of  a  vigorous  character.  Mr.  Erichsen*  has  analyzed 
sixty-two  post-mortems  of  individuals  who  died  after  opera- 
tions, and  has  set  clown  as  pneumonic  only  those  cases  in 
which  either  one  lung  alone  was  affected,  or  else,  in  which 
some  other  palpable  sign  of  inflammatory  action  was  mani- 
fested in  the  cavity  of  the  thorax,  beyond  a  merely  congested 
or  softened  condition  of  these  organs,  such  as  solidification  of 
their  tissue,  whether  hepatisation  or  splenification  of  it,  the  effu- 
sion of  recent  lymph  or  serum  into  the  pleural  sacs,  or  marked 
evidences  of  inflammation  of  the  bronchial  mucous  membrane. 
The  result  of  his  analysis  is  as  follows : — There  were  twenty- 
eight  in  which  there  were  CAident  signs  of  pneumonia  ;  eleven 
in  which  the  lungs  presented  the  characters  common  to  the 
first  stage  of  pneumonia  and  passive  congestion ;  nine  where 
the  lungs  were  diseased,  but  neither  inflamed  nor  congested ; 
and  fourteen  in  which  these  organs  were  healthy,  though  many 
may  have  presented  cadaveric  congestion.  A  fact  connected 
*  Medico-Chirurg.  Transact,  vol.  xxvi.  p.  29. 
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with  this  form  of  pneumonia,  and  pointed  out  by  Mr,  Erich- 
sen,  is,  that  while  in  ordinary  sthenic  pneumonia,  the  right 
lung  is  most  frequently  affected,  the  left  next,  and  lastly, 
both  organs  conjointly,  here,  the  two  lungs  are  most  frequently 
affected  together.  In  the  twenty-eight  cases  in  which  pneu- 
monia was  traced,  the  right  lung  alone  was  affected  three 
times,  the  left  lung  alone  also  three  times ;  and  both  lungs 
together,  though  not  to  the  same  degree,  in  twenty-two  cases. 
In  the  pneumonia  accompanying  typhus,  congestion  is 
equally  a  predominant  sjTiiptom,  and  reqiiires  the  more  to  be 
carefully  watched  during  life,  as  the  insensibility  of  the  pa- 
tient and  the  general  torpor  of  the  nervous  system  allow  it  to 
run  its  course  without  producing  (in  many  cases)  any  symp- 
toms of  inflammatory  action  beyond  those  obtained  by  the  ste- 
thoscope. Cough,  expectoration,  and  dyspncea,  may  be  absent, 
while  we  find  extensive  crepitation  over  a  large  extent  of 
surface.  In  addition  to  the  post-mortem  appearances  already 
detailed,  we  find  the  affected  parts  very  soft,  and  the  product 
is  of  an  aplastic,  jelly-like  character,  while  there  is  no  definite 
limitation  to  the  disease.  In  some  cases  of  atypic  pneumonia, 
where  we  have  reason  to  suspect  an  arrested  secretion 
of  bile  in  the  liver,  we  find  a  genuine  jaundice  of  other 
viscera,  and  then  the  frothy  juice  exuding  from  the  cut  siir- 
face  of  the  pneumonic  lung  may  present  a  yellow  tinge, 
which  has  probably  given  rise  to  the  term  of  bilious  pneu- 
monia. Again,  in  senile  pneumonia,*  the  following  varieties 
are  described  as  belonging  to  the  second  stage  ;  the  lung,  on 
incision,  appears  perfectly  smooth  and  homogenous,  discharg- 
ing a  reddish,  frothless  serum,  the  inflammation  occurring  in 
patches,  which  are  elastic,  or  soft ;  or,  if  granulations  are  pre- 
sent, they  are  much  larger  than  in  younger  individuals.  In 
the  third  stage  a  peculiarity  has  been  occasionally  observed  by 
Hourmann  and  Dechambre,  which  Hasse  confirms ;  it  con- 
sists in  the  purulent  matter  being  sharply  defined  in  spots 
of  from  one  to  two  lines  in  diameter,  wliich  prove  to  be  the 
irregularly  dilated  air-cells,  often  met  ■svith  at  intervals 
throughout  the  limgs  of  aged  persons. 


We  have  afready  seen  that  the  formation  of  abscesses,  such 
as  we  meet  "vvith  in  other  organs  and  on  the  surface  of  the  body, 
is  rarely  found  in  the  lungs,  notwithstanding  the  frequency 
-with  which  inflammation  attacks  them.  Yet  a  supfiiirative 
destruction  of  the  tissue  occasionally  leads  to  this  result,  and 
we  then  find  a  cavity  var;y'ing  in  size  from  that  of  a  marble  to 
that  of  an  entire  lobe,  and  presenting  ragged  parietes  ;  it 
contains  pulmonary  debris  and  pus,  which  partially  infiltrates 
*  See  Hasse's  Pathological  Anatomy,  p.  229. 
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the  adjoining  tissues,  as  there  is  no  lining  membrane  ;  or  the 
abscess  may  have  discharged  its  contents,  and  we  then  only 
meet  with  the  ii-regular  excavations  with  jagged  walls.  For- 
merly the  frequency  of  pulmonary  abscess  was  considered  to 
be  much  greater  than  we  now  know  it  to  be,  because  tuber- 
cular cavities  were  confomided  with  this  lesion.  Now  that 
the  nature  of  both  affections  is  better  miderstood,  the  error 
is  less  likely  to  arise ;  when  we  are  in  doubt,  the  history 
of  the  case,  the  situation  of  the  abscess,  the  condition  of 
the  suiTomiding  parts,  the  presence  or  absence  of  tubercular 
deposits  in  the  lungs,  are  points  that  will  aid  us  in  establish- 
ing a  correct  opuiion.  Carswell  has  very  justly  remarked 
that  the  mere  presence  of  pus  must  be  carefully  distinguished 
&om  suppuration.  In  the  latter  case  we  have  to  deal  with  an 
active  process,  in  which  the  tissues  and  blood-vessels  of  the 
part  in  which  we  find  the  pus,  are  primarily  engaged,  or 
with  suppurative  inflammation ;  the  process  which  John 
Htmter  conclusively  showed  to  be  analogous  to  secretion.  In 
the  former  the  pus  is  a  foreign  body  in  the  blood,  and  may 
be  conveyed  to  the  seat  of  disease  by  the  vascular  chan- 
nels from  elsewhere,  or  be  developed  from  the  constituents 
of  the  vascular  current  within  the  vessels,  and  subsec^uently 
be  discharged  from  them  ;  a  process  more  allied  to  chemical 
decomposition  than  to  secretion. 

METASTATIC     ABSCESSES. 

The  mere  presence  of  pus  ia  the  lungs,  simulating  absces- 
ses, and,  fi-om  the  cause  to  which  they  are  attributed,  termed 
metastatic  abscesses,  or  piu-ulent  deposits,  constitutes  a  pa- 
thological phenomenon,  which  occurs  more  frequently  in  the 
lungs  than  the  other  parenchymatous  viscera.  This  is  quite  in 
accordance  with  the  kno^vn  relation  existing  between  phlebi- 
tis and  the  formation  of  secondary  deposits  ;  the  lungs,  as  the 
receptacles  of  the  entire  mass  of  the  venous  blood,  might 
therefore  be  expected  to  exhibit  a  peculiar  liability  to  any 
morbid  affection  connected  with  this  portion  of  the  circulatino- 
system,  a  pomt  of  great  importance  in  reference  to  the  sub- 
ject immediately  under  our  consideration,  as  well  as  to  other 
pulmonary  diseases.  The  appearances  by  which  we  recog- 
nize these  deposits  are,  spots  of  yellow  pus,  varjing  in  size 
from  a  piii's  head  to  a  wahiut,  generally  situated  near  the 
surface  of  the  organ  and  surrounded  by  a  defined  patch  of 
deeply-congested  tissue,  which  may  present  a  colour-  ap- 
proaching to  black ;  beyond  this,  the  parenchyma  is  in  a 
healthy  condition,  or,  at  all  events,  in  a  state  totally  distinct 
from  the  circumscribed  disease.  ^Ye  generally  find  several 
of  these  abscesses  in  various  pai-ts  of  the  lungs.  The  pul- 
monary tissue  of  the  seat  of  the  abscess  may  have  entirely 
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disappeared,  or  we  may  be  yet  able  to  squeeze  out  the  pus, 
so  as  to  show  the  normal  structure. 

Secondary  abscesses  in  the  lungs  are  almost  invariably  ac- 
companied by  similar  deposits  in  one  or  several  other  viscera, 
and  more  esi^ccially  in  that  one  which,  as  a  depiualor  of  the 
venous  blood,  is  second  in  importance  only  to  the  lungs — the 
liver. 

The  universal  concomitant  of  these  abscesses  is  now  well 
ascertained  to  be  the  suppuration  of  some  distant  part  or 
organ,  which  induces  phlebitis  at  the  seat  of  primary  injur5\ 
This  may  be  the  uterus  after  delivery,  periostitis  of  the  leg, 
fistula  in  ano,  psoas  abscess,  or  any  other  similar  affection. 
The  system  must  be  m  an  ataxic  condition  to  permit  of  the 
poisoning  of  the  circulating  current,  and,  though  the  intro- 
duction of  pus  into  the  blood  is  proved  to  be  necessarily  fatal, 
it  is  probable  that  the  local  injury  would  not  give  rise  to  phle- 
bitis, unless  a  peculiar  predisposition  to  it  existed.  Another 
question  is,  whether,  after  the  occiuTence  of  local  phlebitis, 
the  pus  is  necessarily  conveyed  from  the  part  to  each  point, 
that  afterwards  shows  a  secondary  abscess,  or  whether  a  cata- 
lytic effect  is  produced  on  the  blood,  in  consequence  of  what 
the  older  authors  called  a  purulent  diathesis.  It  certainly 
does  not  appear  that  the  secondary  local  effects  are  a  neces- 
sary consequence  of  purulent  infection  ;  but  that  this  may 
prove  fatal  without  producing  them.  M.  Lebert  gives  two 
instances  in  which  he  noted  the  absence  of  metastatic  ab- 
scesses, notwithstanding  manifest  purulent  mfection. 

riBKlNOUS    DEPOSITS. 

We  occasionally  meet  with  deposits  of  a  different  character 
in  the  lungs,  which  Rokitansky  appears  to  regard  as  identical 
with  the  purulent  deposits  just  considered ;  but  which  cer- 
tainly present  different  characters  and  are  connected  with  a 
different  state  of  the  system,  unless,  indeed,  we  adopt  the 
view  that  pus  and  fibrine  are  essentially  the  same.  These 
deposits  occur  m  a  more  or  less  wedge-shaped  form,  with  the 
base  towards  the  pleura,  near  the  surface  of  the  lung.  They 
present  a  light  red  or  yellowish  white  colour,  surrounded  by 
somewhat  congested  crepitant  tissue,  with  a  defined  margin. 
The  lung  tissue  is  in  a  state  of  disruption,  and  the  micro- 
scope exhibits  the  pulmonary  debris  in  a  granula  stroma,  in 
which  granulated  nuclei,  varying  much  in  size  and  shape,  and 
some  highly-refracting  globules  of  oil.  are  seen.  The  colour, 
the  consistency,  the  appearance  of  the  tissue  immediately 
surrounding  these  fibrinous  deposits,  as  Mell  as  their  micro- 
scopic characters,  establish  so  many  points  of  difference  be- 
tween them  and  purulent  deposit-.,  that  we  are  scarcely  justi- 
fied in  classing  them  together,  especially  as  we  do  not  observe 
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that  the  two  morbid  products  occur  together  in  the  same  indi- 
vidual. Nothing  can  be  more  valuable  than  a  simplification 
of  the  elements  of  disease,  and  the  demonstration  of  the  real 
identity  of  apparently  different  forms ;  at  the  same  time 
nothmg  is  more  liable  to  lead  us  from  the  path  of  legitimate 
induction  than  hasty  generalization.  With  regard  to  the  ori- 
gin of  these  deposits  we  are  inclined  to  regard  them  as  an 
exudation  from  the  capillary  circTilation,  rather  than  as  a  re- 
siilt  of  fibrine  being  detached  at  distant  points  of  the  circula- 
tion, and  carried  by  the  ciurent  into  the  pulmonai-y  paren- 
chyma. 

GANGRENE. 

The  most  marked  form  wluch  septic  disease  assumes  in  the 
lungs  is  presented  in  cases  of  gangrene  ;  it  is,  as  Dr.  Watson 
observes,  very  seldom  the  result  of  acute  inflammation,  and 
is  almost  as  uncommon  as  the  formation  of  true  abscess.  It 
appears  to  be  due  to  a  peculiar  constitution  of  the  blood,  or 
to  a  specific  poison.  Dr.  Stokes  has  published  some  cases, 
in  all  of  which  the  patients  had  been  habitual  drvmkards  ;  the 
abuse  of  spirituous  liquors  does  not,  however,  seem  to  exert  a 
uniform  iniiuence  in  its  production,  for,  in  chronic  alcoholism, 
as  described  by  Dr.  Huss,*  this  lesion  has  not  been  met  with. 
It  is  also  remarkable  that  ergotism,  which  has  a  pecidiar  ten- 
dency to  induce  superficial  gangrene,  is  not  accompanied  by 
pulmonary  sphacelus.  The  same  applies  to  the  analogous 
disease  spedalskhed,t  or  the  Norwegian  leprosy.  It  presents 
two  forms,  the  diffuse  and  the  cu-cumscribed.  In  the  former, 
the  lung  tissue  that  is  involved  is  broken  iip  into  shreds, 
which  hang  into  a  cavity  filled  with  a  foetid  purilaginous,  dis- 
colovired  sanies,  and  through  which  the  bronchi  and  vessels  may 
yet  be  traced  entire.  The  gangrenous  portion  presents  a  variety 
of  hues,  in  the  different  shades  of  green,  brown  and  black.  The 
surrounding  parenchymals  infiltrated  with  ill-conditioned  pus. 
An  entii-e  lobe,  or  even  the  greater  portion  of  one  lung,  is  found 
to  be  in  this  condition  ;  though  the  upper  lobe  appears  to  be 
most  prone  to  the  affection.  In  circumscribecl  gangrene, 
■which  is  more  frequent  than  the  former,  we  find  one  or  more 
patches,  varying  in  size  and  of  ii-regular  form,  scattered 
through  the  lungs.  There  is  much  less  tendency  to  involve 
the  adjacent  parts,  and  the  course  of  the  affection  is  more 
chronic  than  the  former.  Laennec  describes  the  colour  of  the 
mortified  portion  as  black  with  a  greenish  tinge — the  texture 
as  moister  and  more  compact  than  that  of  the  lung,  and  its 
aspect  closely  correspondmg  to  an  eschar,  produced  upon  the 

*  See  Dr.    Huss's  Work   on  the  subject :  Alcoliolismus  Chronicus,  &c. 
Stockholm,  1849. 
t  Dr.  Daiiiellsen  and  Boeck,  Om  Spedcilskhed,  &c.    Christiania,  1817. 
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cutaneous  surface  by  nitrate  of  silver.  The  neighbouring 
pulmonary  tissue  is  in  a  state  of  inflammatory  congestion  ; 
and,  after  the  sphacelated  spot  has  become  detached,  a  false 
membrane,  of  a  greyish,  dirty  yellow  colour  is  formed,  which 
secretes  an  ill-conditioned  pus.  At  times  the  membrane  is 
formed  even  before  the  entire  separation  has  been  effected .  If 
the  gangrene  involves  the  pleura  ruptui-e  and  discharge  into 
the  pleural  sac  may  ensue,  or  otherwise  the  bronchi  may  be 
the  channels  by  which  the  evacuation  is  effected. 

CHRONIC    PNEUMONIA. 

The  existence  of  chronic  pneumonia  has  been  disputed  by 
some  authors ;  but  both  at  the  bedside,  as  well  as  in  the  dead- 
house,  we  fuid  cases  to  which  no  other  name  can  be  given, 
though,  in  the  present  state  of  our  knowledge,  it  is  often  diffi- 
cult to  define  the  exact  limits  of  the  acute  and  chronic  forms. 
Another  difficulty  which  has'  yet  to  be  removed,  in  regard  to 
this  subject  is,  to  determine  whether  chronic  pneumonia  is  es- 
sentially different  from  the  intercurrent  pneumonia  associated 
with  tubercular  phthisis,  and  if  so,  whether  there  are  any 
marked  characters  by  which  in  the  dead  body,  where  we  only 
have  to  consider  it  at  present,  it  can  be  recognized.  Andral, 
who  looks  upon  it  as  a  frequent  idiopathic  affection  of  the 
upper  lobes,  and  as  that  form  of  pneumonia  which,  from  this 
ciixumstance,  has  not  met  with  the  proper  attention,  differs 
materially  from  the  views  promulgated  by  Hasse,  and  those 
who  look  upon  chronic  inflammation  of  the  lungs  as  essen- 
tially connected  with  the  tubercular  cachexia. 

The  chief  feature  in  chronic  pneumonia,  which  we  fuid 
equally  dwelt  upon  by  almost  all  observers,  is  the  hypertro- 
phy of  the  intervesicular  tissues,  owing,  probably,  to  a  de- 
posit of  an  albuminous  character  in  them.  Rokitansky, 
in  contradistinction  to  his  croupous  form  of  pneumonia, 
gives  the  name  of  interstitial  pneumonia  to  a  second  form, 
which  he  regards  as  identical  with  the  chronic  form  of  other 
pathologists,  as,  for  instance,  Andral  and  Hasse ;  the  differ- 
ence is  rather  one  of  names  than  of  reality,  for  Rokitansky 
also  admits  that  the  walls  of  the  air-cells  are  often  impli- 
cated. He  describes  the  inflammation  as  commencing  be- 
tween the  pulmonary  lobules  and  the  smaller  groups  of  air- 
cells  ;  the  tissue,  unless  much  carbonaceous  matter  be  pre- 
sent, becoming  of  a  pale  red  colour,  and  being  swollen  by 
albuminous  infiltration,  while  the  air-cells  are  either  pale  or 
more  or  less  compressed,  m  proportion  to  the  swelling,  or  if 
they  are  involved  in  the  inflammation,  reddened,  and  some- 
times finely  granular.  In  the  progress  of  time  the  inter- 
stitial infiltration  becomes  organized,  coalesces  with  and  obli- 
terates the  air-cells,  and  finally  converts  them  into  a  similar 
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tissue.  In  some  cases  this  process  may  terminate  in  suppura- 
tion ;  in  others  it  extends  from  lobule  to  lobule,  at  the  apices 
of  the  lungs,  and  is  frequently  combined  with  circum- 
scribed pleurisy. 

Dr.  Williams  describes  a  chronic  form  of  pneumonia,  in 
which  the  hepatised  portion,  owing  to  the  thickening  of  indi- 
vidual vesicles,  assumes  an  oolitic  aspect.  He  is  of  opinion 
that  consumption  may  originate  in  this  species  of  pneumonia 
without  the  pre-existence  of  any  distinct  tuberculous  disease. 
It  is  not  impossible  that  some  of  the  fibroid  contractions  of  the 
pulmonary  tissue,  which  we  meet  with,  particularly  at  the 
apices  of  the  lungs,  may  be  due  to  an  arrest  of  chronic  pneu- 
monia as  well  as  to  previous  pleuritic  inflammation  ;  we  occa- 
sionally meet  with  depressions  in  otherwise  healthy  lungs, 
which  are  unconnected  with  emphysema,  and  for  which  no 
other  explanation  can  be  ofl'ered  than  a  foregone  inflammatory 
condition  of  the  interstitial  tissues  of  an  aplastic  character,  an 
opinion  in  which  we  are  also  borne  out  by  the  authority  of  Dr. 
Williams.* 

*  Piinciples  of  Medicine,  p.  313.    London,  1813. 


CHAPTER  XXX. 

ADVENTITIOUS    PRODUCTS    IN    THE    LUNGS. 

"VVe  now  arrive  at  the  consideration  of  a  subject  which,  both 
in  its  scientific  and  in  its  practical  bearings,  is  one  of  the  ut- 
most importance  in  connexion  with  the  morbid  anatomy  of 
the  lungs  more  than  with  that  of  any  other  organ,  the  deposit 
of  tubercular  matter.  In  the  section  devoted  to  the  general 
pathology  we  have  entered  into  the  prevailing  views  enter- 
tained with  regard  to  the  nature  of  tubercle.  The  affinity 
between  lymph  and  tubercle  insisted  iipon  by  older  writers, 
and  recently  more  fully  urged  by  Dr.  Alison,  Dr.  C.  J.  B. 
Williams,  and  under  the  appellation  of  fibrinous  erases  by 
Rokitansky,  must  not  be  lost  sight  of,  although  it  only 
states  the  one  fact,  that  tubercle  is  a  secretion  of  a  morbid 
constituent  of  the  blood,  in  different  terms,  without  actually 
defining  the  character  of  the  change.  It  leaves  the  rela- 
tion between  the  salts  of  the  cii-culating  fluid  and  the  al- 
buminous constituents  untouched,  nor  does  it  determine 
whether  any  chemical  agent  which  the  exuded  matter  may 
meet  with,  in  any  way  alters  its  nature,  and  thus  converts 
what,  in  the  first  instance,  may  have  been  innocuous,  mto  a 
deleterious  agent.  We  are  led  to  make  these  remarks  by  the 
interesting  experiments  lately  published  by  Dr.  Parkes,*  on 
the  "  Precipitation  of  Albumen  by  Acids  and  Neutral  Salts," 
which  promise  to  throw  much  light  on  the  ultimate  constitu- 
tion of  tubercle,  as  well  as  upon  many  points  connected  with 
its  origin  rnd  metamorphoses.  Oui-  limits  will  not  allow  us 
to  detail  the  processes  employed,  but  the  conclusions  arrived 
at  are  sufficiently  important  to  justify  their  introduction  at 
this  place  ;  they  are,  1.  That  the  albumen  in  the  serum  of 
the  blood  is  occasionally  in  a  condition  in  Avhich  it  is  not  precipi- 
tated by  an  acid  and  a  neutral  salt.  2.  That  if  that  albumen  be 
exposed  for  some  time  to  a  strong  alkaline  solution  it  ceases 
to  be  precipitable  by  acids  and  salt.  3.  The  continued  action 
of  acetic  acid  on  serum  also  annuls  the  action  of  acid  and  salt 
on  albumen  ;  hence  it  is  evident  that  the  albumen,  as  it  exists 
in  the  serum,  is  usually  in  that  condition  in  which  it  is  most 
*  Medical  Times,  1850,  July  27th,  and  1852,  July  3rd. 
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easily  precipitated  by  acids  and  chloride  of  sodium  ;  but  that  it 
very  readily  passes  out  of  this  condition  under  the  continued 
influence  of  acids  and  alkalis,  and  is  then,  in  aU  probability, 
incapable  of  reassuming  it.  Dr.  Parkes  also  shows  that, 
under  certam  circumstances,  the  albumen  is  found  in  a  corpus- 
cular condition,  viz.,  in  the  form  of  round  globules  and  cells  of 
different  sizes,  sometimes  enclosing  each  other,  and  forming  con- 
glomerates, and  sometimes  completely  resembling  the  eye- 
globules  of  fat.  The  former  observations  indicate  the  nature 
of  the  biochemical  changes,  which  obtain,  when  an  aplastic 
deposit,  such  as  tubercle,  is  efl'ected,  while  the  latter  assist  in 
explaining  the  fact  that  we  meet  with  what  is  called  fat  or  oil, 
in  varying  quantities  in  all  tubercular  deposits,  and  also  aid  in 
the  intelligence  of  that  morbid  state  of  nutrition  known  under 
the  term  of  fatty  degeneration. 

The  lungs  are  the  organs  which,  above  all  others,  are  liable 
to  tubercular  deposit,  a  circumstance  easily  explained,  if  we 
admit  that  tubercle  is  derived  directly  from  the  blood,  as  the 
lungs  are  the  chief  organs  of  hsematosis,  and  anythmg  tend- 
ing to  check  the  purification  and  arrest  the  circulation  of  the 
current,  would  also  induce  an  elimination  of  the  morbid  ele- 
ment. Hence,  too,  the  apices  from  being  enclosed  in  a  less 
yielding  case,  mechanically  favour  the  effusion  more  than  the 
lower  lobes.  We  are  unable  to  reconcile  with  this  fact  the 
categorical  statement  of  Rokitansky,  that  the  main  feature 
of  the  tuberculous  crasis  or  diathesis,  consists  in  arteriality 
or  a  predommant  arterial  development  of  fibrine,  since,  if 
this  were  the  case,  we  should  certainly  expect  to  find  the  tu- 
berculous deposit  more  frequently  in  the  brain  and  kidneys 
than  in  the  lungs,  and  more  commonly  in  the  interstitial  tis- 
sue of  the  latter  as  a  secretion  from  the  bronchial  arteries, 
than  in  the  respu-atory  vesicles.  That  the  deposit  is  extra- 
vascular  is  undoubted.  Messrs.  Gulliver  and  Addison  have 
shown  that  it  is  effected  on  the  sirrface  of  the  air-cells,  or 
Tinder  the  basement  membrane,  though  our  own  observations 
lead  us  to  believe  that  the  primary  deposit  is  invariably  at  the 
point  of  smallest  resistance,  and  hence,  in  the  fii'st  instance, 
always  into  the  free  cavities.  That  when  these  are  filled,  the 
morbid  plasma  may  be  deposited  in  the  interstitial  paren- 
chyma is  certain ;  Dr.  Williams  is  even  of  opinion  that  tu- 
berculous matter  may  form  within  the  blood-vessels  them- 
selves, as  he  has  repeatedly  found  something  presenting  all 
the  external  characters  of  yellow  tubercle  in  the  blood-ves- 
sels of  tuberculous  liuigs.  "In  fact,"  he  continues,  "wher- 
ever fibrine  may  coagulate,  there  its  degraded  form,  tubercle, 
may  occur.  It  is  but  in  accordance  with  the  general  rules  of 
morbid  formations,  that  the  deposit  of  tubercle  should  undergo 
modifications  both  in  form  and  chemical  constitution,  accord- 
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ing  to  the  organ  in  which  it  appears  and  the  habit  of  the  in- 
dividual ;  hence,  though  its  characters  are  sufficiently  uniform 
to  justify  our  treating  it  as  a  disease  sui  (/eneris,  numerous 
variations  present  themselves,  owing  to  the  influence  to  which 
we  have  alluded,  which  have  given  rise  to  conflicting  state- 
ments. The  microscope  has  more  especially  appeared  to  com- 
plicate instead  of  solving  the  difficulties,  owing  to  the  pre- 
sence of  epithelium  corpuscles,  nuclei,  and  proper  corpuscles 
(as  m  the  glands),  in  most  of  the  parts  where  tubercular  de- 
posit occiirs.  The  greater  or  less  congestion,  irritation,  and  in- 
flammation coincident  with  tubercular  deposit  has  no  less  con- 
fused the  doctrmes  relating  to  the  subject ;  though  if  we  take 
the  whole  complex  of  pneumonia  and  analyze  the  successive 
stages  which  we  meet  with,  we  shall  find  that  the  real  obscurity 
is  not  so  great  as  it  at  first  sight  appears.  A  material  difficulty 
in  the  examination  of  diseased  lungs,  is  that  in  all  the  early 
stages  the  quantity  of  air  contained  in  the  tissue  is  so  great  as 
to  constitute  a  considerable  impediment  to  the  minute  inves- 
tigation ;  and  though  the  examination  of  dried  or  seasoned 
specimens  may  assist  in  elucidating  some  points  of  morbid 
anatoiny,  it  is  manifest  that  the  most  important  questions  will 
remain  unsettled,  unless  we  arrive  at  our  conclusions  from 
what  we  discover  in  the  most  recent  examples. 

The  primary  deposit  of  tubercle  takes  place  in  a  semi-fluid 
form  into  the  vesicular  cavity,  which  it  distends  so  as  to 
form  a  round  pomt   of  the  size  of  a  small  pin's  head,  visible 


Miliary  tubercle,  scattered  throughout  the  pulmonary  tissue,  forming 
translucent,  greyish,  and  circular  points  of  the  size  of  pius'  heads. 

to  the  naked  eye.     It  forms  a  translucent  mass  which  entirely 
blocks  up  the  cavity,  stopping  abruptly  at  the  entrance  of  the 


ADVENTITIOUS  PRODUCTS  IN  THE  LUNGS.  439 

ultimate  bronchule,  like  a  bullet  that  exactly  fits  its  mould. 
The  fine  basement  membrane  of  the  A^esicle  is  more  or  less 
obscured  by  the  dark  ring  of  exudation  corpuscles  covering 
it,  and  which  we  invariably  find  wherever  there  is  any  irrita- 
tion accompanying  the  deposit,  whether  of  a  primary  or  a 
consecutive  character.  The  ultimate  divisions  of  the  bronchi 
escape  the  power  of  imassisted  vision,  but,  in  a  sticcessful 

Fig.  81. 


\V_. 


% 


Microscopic  appearance  of  miliary  tubercle.  The  drawing  to  the  left 
shows  the  site  of  the  deposit,  and  its  relation  to  the  pulmonary  tissues ;  the 
effusion  has  taken  place  into  the  air  vesicle,  wliich  is  distended  into  a  globu- 
lar ball.  The  drawins  to  the  right  exhibits  a  section  of  miliary  tubercle 
without  the  bronchules,  surrounded  by  congested  vessels. 

section  may  be  clearly  seen  with  a  power  of  twenty  diameters. 
This  deposit  scarcely  encroaches  upon  the  surrounding  paren- 
chyma ;  but  when,  instead  of  solitary  vesicles  being  the  seat 
of  the  exudation,  whole  clusters  of  breathing  cells  are  at  once 
charged  with  tubercular  matter,  the  microscopic  appearances 
are  rather  those  of  a  mould  of  grapes  taken  in  blanc-mange, 
and  we  no  longer  detect  the  interstitial  spaces,  partly  from 
the  increased  opacity  of  the  deposit  rendering  it  impossible  to 
transmit  light  through  a  section  of  any  thickness,  partly  from 
the  compression  exerted  upon  the  interstitial  tissue  oblite- 
rating it.  The  obliteration  of  the  pvilmonary  tissues  progres- 
sively increases  ;  the  rounded  form  of  the  vesicular  structures 
is  gradually  destroyed,  by  mutual  pressure  they  assume  an 
hexagonal  or  polygonal  shape,  a  mere  line  indicating  the 
points  of  separation,  the  bronchules  leading  to  this  morbid 
mass  are  seen  to  be  obliterated,  dwindling  down,  near  the 
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tubercular  aggregation  to  a  point,  and  ending  like  a  ligatured 

artery  in  a  mere  thread.     The  translucent  character  of  the 

Fig. 85 . 


^'^■^^>^»' 


Miliary  tubercle,  in  close  aggregation,  and  recently  deposited ;  magnified 
GO  di.,  pnd  studded  with  carbonaceous  matter. 


Hexagonal  appearance  cavised  by  the  mutual  pressure  of  the  air  cells,  filled 
with  yellow  tubercular  matter,  with  obliteration  of  the  bronchules  leading 
to  the  lobules.    Magnified  60  di. 
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tubercle  by  tbis  time  is  utterly  lost ;  it  bas  assumed,  partly 
owing  to  original  constitution,  but  more,  in  our  opinion, 
o^ving  to  secondary  cbanges  whieb  have  taken  place  in  it,  an 
opaque  cbeesy  appeai'ance,  of  a  creamy  or  clayey  colour, 
resembling  fresh  Stilton  or  pale  Cheshire  both  in  hue  and 
consistency. 

If  the  tubercular  matter  be  analyzed  by  the  higher  powers  of 
the  microscope  in  these  various  stages,  we  find  that  it  presents 
corresponding  differences  in  its  ultimate  elements.  In  the 
earliest  and  most  recent  form  we  see  a  fine  molecular  blastema 
of  an  almost  homogeneous  appearance,  in  which  faintly  but 
definitely  the  outline  of  lighter  particles  of  an  oval  or  circular 
shape,  and  from  0*0003"to  0"0002"  in  diameter,  may  be  traced, 
themselves  less  granular  than  the  stroma  in  which  they  are 
imbedded.  The  tubercle  corpuscle  contains  no  nucleus,  a 
point,  which,  as  M.  Lebert  has  shown,  is  confirmed  by  the 
addition  of  acetic  acid  failmg  to  bring  it  out,  and  which  serves 
to  distinguish  it  from  similar  formations.  The  tubercular 
elements  are  not,  as  has  been  asserted,  a  mere  modification  of 
epithelium  ;  but  though  we  frequently  find  epithelium  mixed 
up  -vvith,  and  possibly,  at  times,  closely  resembling  the  more 
developed  forms  seen  in  tubercle,  they  possess  a  character 
and  evolution  of  their  own.  The  denser  the  deposit  the  more 
uniform  the  conversion  of  the  blastema  into  definite  oval,  or 
somewhat  angular  corpuscles,  with  a  definite  cell-wall  and 
granular  contents.  The  corpuscle  is  not  a  mere  lamina  but 
appears  to  have  an  ovoid  shape.  A  new  process  of  disinte- 
gration now  appears  to  ensue,  and  we  see  the  elimination  of  a 
large  number  of  highly  refractmg  particles,  hitherto  con- 
sidered as  fat  or  oil,  but  possibly,  according  to  the  experi- 
ments of  Dr.  Parkes  above  alluded  to,  peculiar  modifications 
of  albumen.  When  the  tubercular  deposit  has  arrived  at 
this  stage  it  appears  that  an  arrest  of  the  morbid  process  may 
take  place,  it  may  become  obsolete,  and  undergo  changes  that 
enable  the  system  to  bear  its  presence  without  serious  incon- 
venience, or  the  morbid  process  advances  with  more  or  less 
activity,  inducing  a  softening  of  the  deposit  and  a  destruction 
of  the  pulmonary  tissue,  all  of  which  we  shall  have  occasion 
to  investigate  further  on. 

We  now  turn  to  consider  the  morbid  phenomena  and 
changes  in  the  pubnonary  tissues  associated  with  the  deposit 
of  tubercle.  These  are  of  a  more  or  less  active  character, 
according  to  the  exciting  and  predisposing  causes  operating 
in  the  individual  case,  and  according  to  the  general  habit  of 
the  patient.  It  has  therefore  become  customary  to  form  two 
groups  of  pulmonic  tubercular  diseases,  the  acute  and  the 
chronic.  Other  authors  have  preferred  dividing  the  subject 
according  to  the  characters  presented  by  the  tubercular  de- 


442  ADVEKTITIOXJS  PRODUCTS  IN  THE  LUNGS. 

posit,  into  the  grey  or  yellow  varieties,  or,  as  Rokitansky, 
more  particularly,  has  done,  according  to  the  place  of  deposi- 
tion, into  the  interstitial  and  infiltrated  form  ;  the  former 
term  being  applied  to  tubercular  matter  exuded  into  the  inter- 
vesicular  textures,  the  latter  to  its  occurrence  within  the 
cavity  of  the  vesicles.  We  have  already  seen  that  the  density 
of  tubercle  varies  with  the  period  of  its  deposit,  and  with  the 
amount  of  pressure  it  may  be  accidentally  exposed  to.  No 
important  characteristic  seems  to  depend  either  upon  its 
colour,  except  that  the  most  decidedly  grey  and  translucent 
form  is  the  more  recent,  and  most  commonly  connected  with  a 
more  actively  inflammatory  condition  of  the  parts  ;  the  same 
influences  which  induce  the  change  of  form  and  consistency 
undoubtedly  modify,  together  with  the  molecular  alterations 
that  coexist,  the  colour  of  the  deposit.  Still,  the  deposit 
may,  from  the  fii'St,  present  an  opaque  yellowish  appearance, 
and,  as  Carswell  observes,  the  grey,  semi-transparent  sub- 
stance does  not  necessarily  precede  the  formation  of  the 
pale  yellow  or  opaque  tuberculous  matter.  After  the  tuber- 
cular matter  has  become  fii-m,  it  may,  at  some  future  period, 
be  converted  into  a  pulpy  grumous  fluid,  presenting  various 
colours  of  a  greenish,  red,  brownish,  or  other  hue,  dependent 
upon  the  admixture  of  serum,  blood,  or  pus,  which  pervade 
the  substance  of  the  tubercular  matter,  loosening  and  de- 
taching it.  From  this  it  follows  that  there  must  be  some 
error  in  the  commonly  received  doctrine,  that  the  softening 
always  commenced  in  the  centre  of  the  deposit.  We  com- 
monly find  a  depression  in  the  middle  of  an  accumulation  of 
tubercular  matter.  This  has  been  attributed  by  Laiinnec  to 
softening.  Carswell's  explanation  is  as  follows  : — "  When 
tuberculous  matter  is  found  in  the  lungs  it  is  generally  con- 
tained in  the  au--cells  and  bronchi.  If,  therefore,  this  morbid 
product  is  confined  to  the  surface  of  either,  or  has  accumu- 
lated to  such  a  degree  as  to  leave  only  a  limited  central  por- 
tion of  their  ca\-ities  unoccupied,  it  is  obvious  that  when  they 
are  divided  transversely  the  following  appearances  will  be 
observed.  T.  A  bronchial  tube  will  resemble  a  tubercle 
having  a  central  depression,  or  soft  central  point,  because  of 
the  centre  of  the  tube  not  being,  nor  ever  having  been,  occu- 
pied by  tuberculous  matter,  and  because  of  its  containing  a 
small  quantity  of  mucus  or  other  secreted  fluids.  2.  The  air 
cells  will  exhibit  a  number  of  similar  appearances  or  rings  of 
tubercular  matter,  grouped  together,  and  containing  in  their 
centre  a  quantity  of  similar  fluids.  When  the  bronchi  or  air- 
cells  are  completely  tilled,  the  tuberculous  matter  presents  no 
such  appearances  as  I  have  described,  and  hence  the  reason 
why  tubercle,  in  such  circumstances,  has  been  said  to  be  still 
in  a  state  of  crudity,  or  that  condition  which  precedes  the 
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softening  process.  Softening  begins  most  frequently  at  the 
circumference  of  the  tuberculous  matter,  or  where  its  presence 
as  a  foreign  body  is  most  felt  by  the  surroundmg  tissues. 
Hence  the  reason  why  softening  is  frequently  seen  making 
its  appearance  in  several  points  of  an  agglomerated  mass  of 
this  substance,  which  has  included  within  it  portions  of  the 
tissues  in  which  it  was  formed.  This  is  frequently  observed 
in  the  limgs,  and  cellular  tissue  in  other  parts,  whereas,  in 
the  brain,  the  substance  of  which  has,  from  the  commence- 
ment, been  separated  and  pushed  outwards  by  the  tuberculous 
matter,  the  softenmg  process  begms,  and  is  always  most 
marked  on  the  circumference  of  this  morbid  product." 

As  we  have  assumed  that  there  is  essentially  but  one  form 
of  tubercle,  possessed  of  characters  sufficiently  definite  to 
justify  the  classing  under  one  head  varieties  wliich  owe  their 
differences  to  accidental  or  trifling  circumstances,  and  as  we 
believe  that  the  diathesis  of  the  blood  and  the  general  con- 
stitution of  the  individual  are  essentially  the  same,  in  which 
the  deposit  is  effected,  so  also  are  the  symptoms  and  local 
changes  accompanying  the  elimmation  of  tubercle  more  or  less 
the  same  in  the  different  cases.  They  are  essentially  those  of 
a  low  tjTpe  of  inflammation.     The  primary  deposit  of  tubercle 

Fig.  87. 


Microscopic  appearance  of  Biinute  vessels,  sun-ounding  air  vesicles  in 
tubercuiar  pneumonia,  and  miliary  tubercle. 

is  always   accompanied  by  an   increased  afliux  of  blood  to 
the    part ;    hence  the    great   danger   in  scrofulous    subjects 
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of  the  slightest  catarrhal  inflammation,  because  the  diathesis 
being  present  nothing  is  required  to  induce  the  deposit,  but 
a  congested  state  of  the  parts  generally  liable  to  it.  The 
further  evidence  of  an  inflammatory  process  is  given  in  the 
constant  occurrence  of  exiulation  corpuscles  in  the  immediate 
vicinity  of  the  aii'-cell  into  which  the  effusion  is  taking  place, 
or  has  recently  been  effected.  These  corpuscles,  whether  in 
the  form  of  cells  with  a  proper  wall,  or  of  mere  aggregation 
molecules,  are  seen  entirely  coating  the  air  vesicle  if  we 
obtain  a  view  a  posteriori,  or  if  we  succeed  in  making  a 
transverse  section,   a  dark  ring  formed  by  these  corpuscles, 


s^" 


A  section  of  an  air  vesicle  filled  with  yellow  tubercle,  and  siirrounded  by 
exudation  corpuscles. 

and  probably  external  to  the  basement  membrane,  between 
the  vessels  and  vesicular  coat,  is  seen  boundmg  the  tuber- 
cular matter.  This  point  the  more  deserves  attention,  be- 
cause in  certain  experiments  made  by  Gluge  to  disprove  the 
views  entertained  by  Dr.  Addison,  that  the  morbid  state  of 
the  lungs  accompanying  acute  miliary  tubercle  is  of  an  in- 
flammatory character,  stress  has  been  laid  upon  these  cor- 
puscles being  distinct  from  tubercular  matter,  and  that  the 
error  had  arisen  from  their  being  in  the  previous  experi- 
ments mistaken  for  the  cacoplastic  exudation  itself.  Their 
characters  are  certainly  well  defined,  and  it  is  this  point  that, 
in  our  opinion,  confirms  the  views  of  the  iirflammatory 
nature  of  the  process,  which  not  only  in  miliary,  but  in 
every  form  of  tubercular  deposit,  accompanies  its  elimina- 
tion. In  the  words  of  Dr.  Graves,  the  most  important  thing 
for  the  student  to  impress  on  his  mind,  with  regard  to  all 
cases  of  phthisis,  is  that  the  pectoral  symptoms,  of  whatsoever 
nature  they  may  be,  are  caused  by  scrofulous  inflammation. 
The  heemoptysis  which  is  found  to  precede  or  accompany  two- 
thirds  of  all  cases  of  pulmonary  consumption,  and  is  so  con- 
stantly connected  with  tubercle,  that  Louis  has  laid  it  down  as 
denoting  with  infinite  probability  the  actual  presence  of  some 
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tubercles  in  the  lungs,  at  once  furnishes  a  proof  of  the 
manifest  congestion  accompanying  the  lesion,  and  of  the 
peculiar  aplastic  condition  of  the  blood,  by  which,  under 
comparatively  slight  exciting  causes,  it  is  forced  through  the 
coats  of  the  vessels.  This  haemoptysis  also  confirms  the  view 
we  have  advocated  with  regard  to  the  intra- vesicular  character 
of  tubercular  effusion  ;  we  never  find  any  symptoms  of  apo- 
plectic hajniorrhage,  or  hfemorrhage  within  the  pulmonary 
parenchyma  accompanying  tubercidar  disease,  but  it  is  in- 
variably an  exhalation  on  the  free  surface  of  the  respiratory 
membrane.  Now  it  is  fair  to  conclude  that  if  the  tubercular 
blastema  were  effused  interstitially  in  the  first  instance,  we 
should  here  also,  in  a  proportional  number  of  cases,  find  the 
results  of  hemorrhagic  eflusion,  which  is  not  the  case. 

With  reference  to  the  mode  in  which  tubercle  is  dis- 
tributed through  the  lungs,  we  find  that  it  presents  three 
varieties,  which  are  generally  tolerably  defined  in  the  lungs 
of  one  individual,  though  occasionally  the  several  forms  of 
deposit  occur  together.  Hasse  describes  them  in  the  following 
terms  : — "  First,  they  are  found  single,  isolated,  and  more  or 
less  uniformly  disseminated  miliary  tubercles ;  secondly 
they  are  found  in  scattered  groups,  assuming  various  forms, 
the'  tubercles  being  now  loosely  collected  together,  now 
closely  connected  either  in  a  regular  mulberry  shape,  or  in 
clusters  of  indefinite  form,  aggregate  tubercles ;  thirdly  and 
lastly,  they  are  found  so  densely  crowded  throughout  a  por- 
tion, if  not  the  whole  of  a  lobe,  so  as  to  constitute  seemingly 
but  one  coherent  mass,  tuberculous  infiltration."-  AVe  also 
coincide  with  the  observations  which  follow  the  preced- 
ing extract: — "Their  mode  of  distribution  is  naturally  in- 
fluenced by  their  mode  of  development.  Where  they  form 
rapidly  they  are  the  more  equally  dispersed,  where  slowly 
they  become  in  the  same  measure  subject  to  the  law  which 
causes  them  to  accumulate  in  the  summit  of  the  lung,  and 
from  thence  downwards  gradually  to  decrease  in  compactness, 
with  a  proportionate  tendency  to  run  into  groups.  The  aspect 
of  the  individual  tubercles  is  also  modified  by  the  manner  of 
their  distribution,  the  grey  variety  in  particular  becoming 
whiter  and  losing  its  transparency,  when  densely  congregated." 
A  species  of  antithesis  exists  in  the  lungs  between  the  ten- 
dency to  tubercular  deposit  in  their  apices  and  the  liability  of 
the  lower  lobes  to  idiopathic  inflammation.  This  may  be  ac- 
counted for  by  the  encouragement  to  deposition  from  the 
blood  offered  in  the  apices  of  the  lungs,  by  the  lesser  expan- 
sibility of  these  parts.  The  movement  of  the  clavicle  and 
two  upper  ribs  is  very  small  compared  with  that  of  the  lower 
ribs,  and  the  intercostal  nuiscles  are  more  rigid  here  than 
below,  circmnstances  that  are  enhanced  by  a  sluggish  habit. 
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while  they  favour  any  accidental  impediment  to  the  aera- 
tion of  the  blood.  This,  in  its  turn,  diminishes  the  rapidity 
of  the  current  as  well  as  its  quality  ;  hence  the  morbid  deposi- 
tion ensues,  and  as  the  cavities  of  the  air  vesicles  are  the  points 
of  least  resistance,  the  effusion  is  effected  into  them.  We 
have  already  mentioned  that  the  more  rapid  the  course  of 
phthisis  the  more  generally  we  find  the  deposit  diffused 
through  the  lung.  In  a  case  of  acute  miliary  tubercle,  from 
which  one  of  our  illustrations  is  taken,  the  bases  and  the 
apices  of  both  lungs  were  uniformly  affected ;  both  organs 
being  studded  throughout  with  the  deposit,  which  had  pro- 
bably taken  place  but  a  few  days  previous  to  death,  in  a 
subject  debilitated  by  rheumatic  affection  of  the  heart  and 
central  softening  of  the  brain.  Both  lungs,  according  to 
the  law  of  symmetry,  present  a  proclivity  to  tubercular  dis- 
ease ;  Lacnnec  considered  that  a  greater  tendency  existed 
on  the  left  than  on  the  right  side,  owing  to  his  having 
met  with  five  instances  in  which  it  was  limited  to  the  left 
lung,  while  only  two  occurred  to  him  in  which  the  right 
alone  was  the  seat  of  disease.  Other  observers  have  failed 
to  confirm  Laennec's  observation,  and  have  asserted  either 
that  the  right  lung  was  more  frequently  affected,  or  that  no 
difference  was  traceable.  If  a  difference  exists  in  the  early 
stages  of  the  disease  ;  and  it  is  probable  that,  in  its  progress, 
the  balance  is  restored  ;  our  own  experience  decidedly  tends 
to  show  a  predominance  on  the  right  side,  in  the  incipient 
period. 

The  questions  which  next  suggest  themselves  for  our  consi- 
deration are  the  iilterior  processes  which  the  tubercular  matter 
and  the  pulmonary  parenchyma  undergo  after  the  deposit  has 
been  effected.  They  may  be  of  an  opposite  character  ;  either 
exhibiting  a  progressive  development,  a  tendency  to  destruc- 
tion of  the  part  and  dissolution  of  life  ;  or  manifesting  a  re- 
trograde movement,  with  evidence  of  the  product  of  the  dis- 
ease becoming  obsolete,  and  the  morbid  germ  being  extin- 
guished. After  the  first  deposit  of  tubercle  is  completed,  the 
morbid  diathesis  may,  as  it  were,  have  exhausted  itself  and 
the  process  enters  into  a  state  of  abeyance,  all  active  symp- 
toms being  arrested  ;  or  the  inflammatory  action  is  perpetu- 
ated and  the  course  is  continuous  to  the  fatal  termination.  In 
the  former  case  every  recurrence  of  bronchitic  or  pneumonic 
inflammation  finds  a  nidus  of  tubercle  around  which  fresh 
matter  is  deposited,  or  which  becomes  an  additional  soui'ce  of 
irritation.  In  both  cases  a  process  of  fusion  takes  place,  se- 
rum and  pus  are  secreted  from  the  parts  m  which  the  morbid 
deposit  has  been  effected,  the  intervesicular  septa  are  more 
and  more  absorbed  and  broken  do  \vn,  the  softened  matter  finds 
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its  way  into  the  larger  bronchi  and  is  expectorated,  a  mixture 
of  pus,  mucus,  melanotic,  oily,  and  granular  matter,  inter- 


The  apex  of  a  lung  affected  with  tubercular  pneumonia ;  the  limitation  of 
the  disease  was  deflned  hj  a  sharp  line  bounding  the  inflamed  tissue,  which 
surrounded  the  tubercular  deposit. 

spersed  with  epithelium  and  the  elastic  fibres  of  the  lungs, 
and  the  result  is  a  cavity  in  the  pulmonary  tissue.  The  walls 
of  this  cavity  may  be  more  or  less  rugged,  and  be  more  or 
less  lined  with  tubercular  matter,  or  present  no  traces  of  it, 
according  to  the  date  of  its  formation  ;  these  tubercular  cavi- 
ties were  formerly  often  mistaken  for  genuine  abscesses — we 
find  them  in  all  numbers,  there  may  be  but  one,  or  so  many  as 
to  give  the  entire  lung  a  riddled  or  honeycomb  appearance 
when  cut  into  ;  they  vary  equally  in  size,  from  a  pea  to  a 
man's  fist  and  more.  The  communication  between  the  abscess 
and  the  bronchus  passing  out  of  it,  resembles  a  fistulous 
opening,  the  peculiar  relation  of  which  to  respiration  causes 
many  of  the  phenomena  of  auscultation.  It  is  rare,  as 
Laennec  observes,  to  find  a  single  cavity  ;  the  excavation  is 
commonly  surrounded  by  crude  and  miliary  tubercles  which 
gradually  soften,  are  then  discharged  into  the  main  cavity, 
giving  rise  to  the  anfractuosities  which  we  commonly  observe. 
The  excavations  are  often  traversed  by  bands  of  pulmonary 
tissue  infiltrated  with  tubercular  matter,  and  compared  by 
Laennec  to  the  columnse  carnese  of  the  heart.  He  also  sug- 
gests that  they  were  mistaken  by  Bayle  for  vessels  passing 
across  the  cavities,  for  vessels  are  scarcely  ever  seen  in  this 
position.  The  progress  of  the  tubercular  deposits  causes  the 
obliteration  of  the  vascular  channels  as  of  the  other  parts  of 
the   normal  tissue,  and  we  onlyfind  the  vessels  of  a  larger 
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calibre  in  the  vicinity  of  the  cavities.     The  bronchules,  and 
successively  the  larger  air-tubes,  are  subjected  to  the  same  de- 


A  lims;,  exhibiting  extensive  tubercular  disorganization  througliout  its 
upper  lobe,  wliich  is  almost  converted  into  one  rugged  cavity.  The  pleura  is 
very  much  thickened ;  intimate  adliesion  has  taken  place  between  the  upper 
and  lower  lobe,  and  the  tubercular  deposit  is  seen  encroaching  upon  the 
latter. 

structive  agency,  until  the  power  of  resistance  caused  by  the 
stronger  walls  of  the  bronchi  of  the  first  and  second  order  is 
too  great  to  be  overcome  by  the  morbid  process. 

Instead  of  a  mere  uneven  rugged  surface,  as  if  the  lung 
had  been  mouse-eaten,  the  walls  of  the  abscess  often  present 
a  uniform  velvety  appearance,  and  are  invested  by  a  false 
membrane,  which  may  assume  a  considerable  thickness  of 
one  third  or  half  a  line.  At  the  earlier  periods  of  disease, 
the  membrr^ne  is  of  slight  consistence  and  easily  separable. 
The  membrane  is  described  by  Hasse  as  being  formed  out  of 
the  hepatised  crust  that  encircles  the  enlarging  cavities,  and 
which,  instead  of  becoming  softened  and  liquefied  through 
purulent  formation,  merely  becomes  satiirated  with  coagulable 
substances  more  akin  to  the  organism  ;  "  but,"  he  continues, 
"  no  sooner  is  the  tubercular  diathesis  revived  and  aggravated 
by  a  catarrhal  or  inflammatory  attack,  than  the  protecting 
false  membrane  liquefies,  and  purulent  secretion,  mingled 
with  tubercle,  again  sets  in.  The  cavity  itself,  which  under 
the  above  circumstances  seemed  to  shrivel  and  contract, 
gains   size,  new  A'omicae  form,  the  lung  becomes   more   and 
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more  deeply  involved,  and  the  mischief  terminates  only  in 
death."     The  tissue  beyond  the  lining  membrane  may  be  in 


Tlie  apex  of  a  lung  containing  numerous  cavities,  with  tubercular  deposit 
intervening.  The  large  cavity,  and  several  of  the  smaller  ones,  are  lined  with 
an  adventitious  membrane. 


a  healthy  condition,  or  present  tubercular  deposit  in  various 
degrees,  but  generally  containing  much  melanotic  carbona- 
ceous matter.  In  the  majority  of  instances  both  lungs  are 
found  to  present  excavations.  Louis  states  that  in  one-sixth 
only  of  his  total  cases  of  phthisis,  they  were  limited  to  one 
or  the  other  lung,  and  when  present  on  both  sides  were  of 
dififerent  size ;  in  somewhat  less  than  one-tenth  of  his  cases, 
both  Imigs  were  the  seat  of  enormous  excavations,  equally 
large  on  both  sides,  and  in  another  tenth,  where  the  cavities 
presented  but  small  or  moderate  dimension,  these  dimensions 
were  the  same  in  both  organs.  Large  cavities  (of  the  size  of 
a  goose's  egg  or  a  clenched  fist)  Louis  found  to  occur  in 
about  one-half  of  the  cases,  and  with  equal  frequency  in  each 
lung  ;  in  the  remainder  of  his  subjects  he  found  cavities  of 
the  size  of  an  ordinary  sized  apple  or  wahiut. 

The  complications  of  disease  occurring  in  the  course  of 
tubercular  phthisis  and  at  different  periods,  are  inflanmia- 
tions  of  the  mucous  membranes  of  the  air  passages  of  the 
pulmonary  parenchyma  and  of  the  pleura.  Of  the  appear- 
ances presented  by  the  first,  and  of  the  relative  frequency  of 
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occurrence  in  them  of  ulcerations  in  consumption,  we  have 
already  spoken.  There  can  be  no  doubt  that  the  acrid 
character  of  the  expectorated  matters  very  much  favours  the 
ulcerative  process.  The  frequency  with  which  slight  attacks 
of  pneumonia  supervene  in  the  course  of  phthisis,  is  not  sur- 
prising, if  we  look  upon  it  merely  as  an  exacerbation  of  the 
process  actually  constituting  the  disease — it  is  rather  in  each 
case  the  cause  of  an  extension  of  the  morbid  deposit,  than  the 
result  of  the  previous  elimination  of  tubercle.  The  pleurisy 
accompanying  tubercle,  may  supervene  at  various  jjeriods, 
and  by  the  adhesions  it  causes  and  the  consequent  increased 
immobility  of  the  lung,  it  necessarily  much  favours  the 
development  of  the  tubercular  process.  That  the  tubercular 
deposit  has  a  tendency  to  excite  pleurisy,  is  evident  from  the 
frequency  with  which  the  latter  occurs  at  the  apices  of  the 
lungs,  often  forming  a  complete  cartilaginoid  cap  from  which 
it  is  difficult  or  impossible  to  detach  the  lung  entire.  When 
tubercular  excavations  approach  close  to  the  pleural  surface, 
and  are  not  preceded  by  thickening  of  the  pleura,  as  generally 
occurs,  a  perforation  may  take  place,  inducing  effusion  of 
air  and  liquid  into  the  cavity  and  secondary  mfiammation  ; 
we  then  have  to  deal  with  hydro-pneumothorax,  upon  which 
a  rapidly  fatal  issue  is  almost  certain  to  follow.  Mere  cellular 
adhesions,  according  to  Rokitansky,  cannot  prevent  this 
termination  ;  they  are,  in  part,  mechanically  loosened  by  the 
effusion  from  the  cavern,  and  being  involved  in  the  pleuritic 
process,  they  are  in  part  likewise  destroyed  in  the  exudation. 
Rokitansky  describes  three  forms  in  which  the  communica- 
tion between  the  tuberculous  cavity  and  the  sac  of  the  pleura 
may  be  established  ;  the  pulmonary  pleura  may  be  detached 
from  the  affected  surface  by  the  mere  force  of  the  aii-  rushing 
in  so  as  to  form  a  bulla,  which  afterwards  bursts  ;  it  may 
be  converted  into  a  whitish  eschar  which  tears  or  becomes 
detached  unbroken,  or  the  pleura,  together  with  the  infiltrated 
parenchyma  surrounding  the  cavern,  may  become  gangrenous 
and  be  converted  into  a  purilage.  The  complication  of  pul- 
monary tubercle  with  tubercular  deposits  in  other  organs  is 
of  very  common  occiu-rence ;  Louis  *  found  tuberculous 
ulceration  in  the  intestines  in  five-sixths  of  the  cases  he 
examined,  the  lymphatic  glands  were  affected  in  the  following 
order  of  frequency,  the  bronchial  most,  next  the  mesenteric, 
the  axillary,  mesocolic,  lumbar,  and  cervical ;  the  spleen  and 
kidneys  exhibited  tuberculous  deposit  in  about  one- sixth  of 
the  cases ;  several  times  the  prostate  was  found  more  or 
less  transformed  into  tuberculous  matter,  and  tubercular 
deposit  was  also  met  with  in  the  cerebral  arachnoid,  though 
the  frequency  is  not  stated.  The  prevailing  condition  of  the 
*  Eesearclies  on  Phthisis,  Syd.  Soc.  Ed.  p.  150. 
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liver  in  pulmonary  phthisis  is  one  of  fatty  degeneration. 
Louis  found  it  fatty  in  one-third  of  his  cases.  With  regard 
to  the  co-existence  of  pulmonary  tubercle,  with  tubercular 
deposit  in  other  organs,  the  general  law  has  been  established, 
that  wherever,  after  the  age  of  fifteen,  tubercles  present 
themselves  in  any  organ  of  the  body,  we  are  certain  also  to 
meet  with  them  in  the  lungs. 

When  the  tubercular  deposit  in  the  lungs  does  not  advance 
and  undergo  the  progressive  changes  which  we  have  des- 
cribed, a  process  of  obsolescence  occurs  which  appears  to 
consist  in  certam  chemical  changes  in  the  tubercular  matter, 
accompanied  by  an  extinction  of  the  peculiar  crasis  which 
had  given  rise  to  its  elimination,  and  followed  by  certain 
secondary  alterations  in  the  surroundmg  tissues  by  which 
they  are  adapted  to  the  requirements  of  the  case.  These  we 
find  to  exhibit  two  distinct  forms,  which  probably  depend 
upon  a  difference  not  yet  properly  appreciated  or  well 
defined,  in  the  diathesis  primarily  giving  rise  to  the  deposit. 
They  are  characterized  by  a  fibrinous  or  a  calcareous  meta- 
morphosis. In  the  former  case  we  find  the  tubercle  as- 
suming a  more  dense  and  leathery  character,  of  a  semi- 
cartilaginous  consistency,  drymg  or  shiivelling  up  as  it  were, 
accompanied  by  a  contraction  of  the  superimposed  tissue. 
If  we  examine  the  yellowish  deposit  under  the  microscope, 
we  find  mixed  up  with  the  ordinary  forms  of  tubercle  a 
distinct  fibrinous  formation  exhibiting  a  linear,  striated  ap- 
pearance. In  the  latter,  a  conversion  of  the  tubercular  matter 
seems  to  be  effected  into  a  chalky  substance,  at  first  moist 
and  soft,  gradually,  owing  to  absorption  of  the  fluid  con- 
stituents, becoming  harder  and  drier,  and,  at  the  same  time, 
shrinking  from  its  previous  dimensions ;  thus,  at  times,  we 
find,  to  use  Hasse's  words,  "  that  a  considerable  portion  of 
the  lung,  as  may  be  inferred  from  the  size  of  the  bronchial 
tubes  leading  thither,  becomes  reduced  to  a  hard  shell,  hold- 
ing in  its  centre  a  chalky  tubercle  no  bigger  than  a  pea."  The 
chemical  characters  of  these  formations  have  already  been 
alluded  to  ;  but  it  may  be  well  to  remind  the  reader  that, 
although  termed  chalk,  they  do  not  consist  of  carbonate  of 
lime,  or  of  the  elements  of  gouty  chalkstones,  urates  of 
soda,  but  that  they  are  mainly  composed  of  chloride  of  sodium 
and  sulphate  of  soda,  as  demonstrated  by  the  researches  of 
M.  Boudet.*  Lebert  has  also  repeatedly  observed  cholesterine 
in  chalky  tubercles.  The  black  pigment,  which  is  at  times 
met  with  to  a  considerable  amomit  in  tuberculized  lungs, 
and  still  more  in  the  bronchial  glands,  does  not  present  any 
difierent  featm-es   from   that   commonly   found   in   the  pul- 

*  Recherclies  sur  la  Gu6rison  Xaturelle  ou  SpoutauCe  de  la  Plithisie  Pul- 
monaire.   Paris,  1313. 
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monary  parenchyma.  It  appears  to  consist  of  pure  carbon, 
and  may  present  a  mere  amorphous  granular  form,  imbedded 
in  and  scattered  irregularly  through  the  tissue,  or  it  is  found 
inclosed  in  an  epithelial  cell.  That  it  bears  some  relation  to 
the  defective  oxygenation  of  the  blood  is  manifest  from  the 
normal  tendency  to  the  deposit  being  greater  in  proportion  to 
the  advance  of  life ;  and  it  has  appeared  to  us  to  accumulate 
very  rapidly  in  some  cases  of  chjonic  inflammation.  The 
presence  of  this  black  matter  in  the  expectoration  of  phthisical 
patients  in  part  gives  rise  to  the  greyish  or  duty  tinge  we 
frequently  observe. 

Obsolete  tubercle  is  surrovmded  by  a  dense  capsule  result- 
ing from  inflammatory  induration.  It  is  commonly  found  at 
the  apices  of  the  lungs,  and  may  be  easily  felt  on  handling 
the  part,  and  if  near  the  surface  their  efi"ect  is  rendered 
visible  by  a  drawing  in  and  puckering  of  the  pleural  surface. 

The  metamorphosis  of  tubercle  into  fibrinous  or  cretified 
masses  must  be  regarded  as  evidence  of  a  curative  tendency. 
"Whether  we  are  justified  in  assuming,  as  it  appears  Carswell* 
does,  that  an  entire  absorption  of  tubercular  matter  may  take 
place  without  a  metamorphosis  of  this  kind,  or  without  the 
formation  of  a  cavity,  is  a  question  which  we  are  not  prepared 


Cicatrix  at  the  apex  of  a  lung,  resulting  from  the  previous  arrest  of 
tubercular  disease. 

to  answer  positively,  though  there  is  no  certain  proof  to  the 
contrary.  That  the  healing  process  is  not  limited  to  the  fii'st 
stages  of  the  disease,  but  is  also  seen  after  the  formation  of 

*  Elementary  Forms  of  Disease,  Art.  Tubercle. 
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cavities,  is  established  by  the  unanimous  testimony  of  the  best 
observers.  Andral  remarks  that  traces  of  cicatrization  are 
found  in  individuals  who,  at  one  period  of  their  life  have  been 
subject  to  a  severe  affection  of  the  respiratory  organs,  which 
was  regarded  as  phthisis,  or  in  such  as  have  been  cured  of  a 
previous  pulmonary  attack,  but  have  succumbed  to  a  subse- 
quent one  of  the  same  character,  or,  lastly,  in  persons  who 
from  the  first  day  of  their  cough  have  continuously  grown 
worse,  in  whom,  therefore,  after  the  cicatrization  of  one 
cavity  new  ones  had  formed.  The  cavities  may  disappear 
altogether,  leavmg  a  dense  white  fibrous  tissue  ramifying 
irregularly  in  the  surrounding  tissue,  or  the  obliteration  is 
incomplete,  the  cavity  remams  partially  open,  and  the  cha- 
racter of  the  lining  membrane  undergoes  a  change  assimi- 
lating it  to  a  serous  membrane,  or,  which  is  more  commonly 
the  case,  converting  it  into  a  vascular  villous  covering,  resem- 
bling a  mucous  membrane.  Rokitansky  states  that,  in  the 
latter  case,  aneurismal  dilatation,  or  a  gelatmous  degenera- 
tion of  the  vessels  subjacent  to  the  membrane,  is  liable  to 
give  rise  to  hasmorrhage  into  the  cavity,  which  either  proves 
fatal,  or  else  by  coagulating  and  plugging  up  the  vessel,  be- 
comes a  further  means  of  obliteration  and  ultimate  cure. 

Before  quitting  the  subject  of  pulmonary  tubercle,  we  have 
to  allude  to  certain  differences  which  exist  between  the  mani- 
festation of  the  disease  in  early  life  and  later  years.  In  the 
former  instance  the  lungs  are  much  less  liable  to  become  the 
seat  of  the  deposit  than  they  are  in  the  latter  ;  it  is  more  com- 
monly simultaneously  deposited  in  a  greater  number  of  organs ; 
and  while,  according  to  the  extensive  researches  of  Messrs. 
RUliet  and  Barthez,  which  are  confirmed  by  those  of  Dr. 
"West,  the  yellow  form  of  tubercle  largely  predominates, 
there  is  a  remarkable  immunity  from  tubercular  cavities.  The 
cavities  that  do  occur  are  much  smaller  in  proportion,  and, 
though  occasionally  very  numerous,  do  not  give  rise  to  the 
same  amount  of  destruction  oi  the  pulmonary  tissue  that  we 
see  in  the  adult.  The  differences  alluded  to  may  be  accounted 
for,  partly  by  the  greater  share  the  nutritive  organs  take  in 
all  the  functions  of  early  life,  and  partly  by  the  proclivity 
existing  in  the  lungs  to  lobular  inflammation.  The  latter 
circumstance  renders  it  probable  that  a  minute  examination 
of  tubercle  in  the  infant,  would  exhibit  a  greater  production 
of  pus  coincidently  with  the  elimination  of  tubercular  mat- 
ter, than  is  found  in  the  adult.  We  extract  the  following 
table  from  Dr.  West's  classical  work  on  the  diseases  of 
childhood,  as  the  best  illustration  that  can  be  offered  of  the 
relation  borne  by  tubercle  to  the  different  organs  of  the  body 
in  early  and  advanced  life. 
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Of  100  instances  in  which  tubercle  was  deposited  in  some 
of  the  viscera,  it  was  present  in 

Children  from  Adults  from  20  years  and 

1  to  15  years.  upwards. 

According  to  According  to       According  to 
EiUiet  &  Barthez.  Louis.  Lombard. 

The  lungs         ....  84  100  100 

Bronchial  glands       .     .  79  28  9 

Mesenteric  do.     ...  46  33  19 

Small  intestines    ...  42  33  0 

Spleen 40  13  6 

Pleura 34  2  1 

Peritoneum      ....  27  0  0 

Liver 22  0  1 

Large  intestines    ...  19  10  0 

Membranes  of  the  brain.  IG  0  2 

Kidneys 15  2  1 

Brain 11  0-8  2 

Stomach 6  0  0 

Heart  and  pericarditmi  .3  0  0 

This  table,  as  Dr.  West  remarks,  shows  not  only  that  the 
liability  of  certain  organs  to  become  the  seat  of  tubercle,  is 
different  in  childhood  from  what  it  is  in  the  adult ;  but,  also, 
that  tubercle  is  simultaneously  deposited  in  a  greater  num- 
ber of  organs  in  the  young  than  in  the  old. 

CANCER. 

Malignant  disease  of  the  lungs  is  not  a  common  disease. 
Mr.  Adam's  research  has,  however,  shown  that  it  occurs 
more  frequently,  both  as  a  primary  and  as  a  secondary  affec- 
tion, than  was  supposed  to  be  the  case  by  Bayle,  who,  in  900 
subjects  examined,  only  once  met  with  cancerous  growths  in 
these  organs.  Both  Laennec  and  Bayle  only  found  the  me- 
dullar}^ variety ;  other  forms  have  since  been  met  with,  but 
the  encephaloid  is  that  which  vastly  preponderates.  Hasse 
has  seen  an  instance  of  colloid  cancer  ;  in  the  Reports  of  the 
Pathological  Society  of  London  for  1849-50,  a  case  of  pri- 
mary fungus  hsematodes  of  the  lung  is  detailed  by  Mr.  Adams. 
The  only  fact  by  which  it  appears  that  we  may  determine  the 
primary  or  secondary  character  of  the  deposit,  is  the  circum- 
stance of  the  lungs  either  being  the  sole,  or  at  any  rate  the 
chief  seat  of  the  disease.  It  is  stated  by  high  authorities 
that  the  former  always  assumes  the  infiltrated  character, 
while  the  latter  appears  exclusively  in  nodules  or  isolated 
tumours  scattered  through  the  lungs.  This  distinction  can- 
not, however,  be  rigidly  maintained.  The  pulmonary  texture 
entirely  vanishes  in  the  malignant  growth,  while  the  sur- 
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rounding  tissue  is  compressed  and  its  functions  interfered 
with.  The  neighboirring  lymphatic  glands  are  invariably  in- 
volved in  the  degenerative  process.     "With  regard  to  the  parts 


Infiltrated  cancer  of  the  lung,  with  its  microscopic  elements.  The  lighter 
part  is  that  containing  the  deposit ;  it  was  of  a  brownish  red  tinge,  and  of 
greater  density  and  hardness  than  the  unaffected  parts.  It  occurred  in  the 
right  lung  of  a  young  woman,  aged  34,  whose  right  hronchus  was  sur- 
rounded with  a  mass  of  medullary  cancer,  the  right  kidney  also  contained  a 
large  growth  of  the  same  kind,  and  the  11th  dorsal  vertebra,  especially  its 
right  side,  was  extensively  destroyed  by  the  same  disease. 

of  the  body  from  which  cancer  spreads  to  the  lungs,  Hasse 
remarks  "that  the  bones  and  testicles  appear  to  furnish  the 
most  frequent  starting  point ;  and  numerous  examples  tend  to 
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show  that  surgical  operations  for  the  removal  of  cancer  in  those 
parts  are  very  speedily  followed  by  its  transition  to  internal 
organs.  Many  instances  are  adduced  in  which  the  skm  and 
the  mammary  glands,  the  uterus,  the  liver,  the  membranes  of 
the  brain,  were  first  assailed.  I  have  seen  a  very  remarkable 
instance  consecutive  to  primary  cancer  of  the  submaxillary 
gland.  On  the  other  hand  cancer,  in  organs  whose  veins  are 
tributary  to  the  portal  system,  does  not  appear  to  spread  to  the 
lungs,  although  it  is  known  to  lead  very  often  to  correspond- 
ing disease  of  the  liver."  To  this  we  would  add  that  malig- 
nant disease,  occurring  in  the  mediastina,  as  it  frequently 
does,  does  not  appear  to  possess  a  great  tendency  to  affect  the 
lungs.  We  often  see  large  masses  of  cancerous  growth  occu- 
pying these  parts,  and,  perhaps,  causing  death,  as  well  by 
suffocation  as  by  exhaustion,  Avithout  a  trace  of  malignant 
disease  in  the  lungs,  although  there  is  proximity  of  tissues  as 
well  as  an  ultimate  relation  by  the  blood-vessels.  The  only 
case  of  the  pancreatic  variety,  to  use  Abernethy's  apt  desig- 
nation, that  has  lately  fallen  under  our  observation,  entirely 
filled  the  upper  part  of  the  anterior  mediastinum,  and  infil- 
trating the  pectoral  muscles  of  the  right  side  without  affect- 
ing the  lungs,  otherAvise  than  by  pressure  ;  a  good  instance  of 
reticxilar  carcinoma  of  the  posterior  mediastinum,  was  exhi- 
bited by  Dr.  Jenner,  at  the  Pathological  Society  of  London,* 
which,  however,  slightly  encroached  upon  the  root  of  the 
lung  ;  we  had  an  opportunity  of  examining  it,  and  could, 
therefore,  confirm  the  fact  of  the  reticular  character.  Neither 
of  these  varieties  has  been  seen  to  occupy  the  pulmonary 
texture.  AVhether  the  peculiar  functions  of  the  lung  influ- 
ence the  nature  of  the  deposit,  or  whether  this  depends  upon 
some  other  cause,  there  is  no  evidence  to  show. 

A  laAv  universally  adopted  and  one  that  appears  perfectly 
consistent  with  the  inherent  tendency  to  endogenous  mul- 
tiplication in  cancer,  and  the  absence  of  this  character  in 
tubercle,  is,  that  the  cancer  does  not  coexist  with  tubercle. 
We  do  not  wish  to  assert  that  there  are  no  exceptions  from  the 
rule,  but  they  are  so  rare,  and  in  those  iastances  on  record 
the  diagnosis  generally  admits  a  reasonable  doubt,  so  that  the 
law  is  in  no  way  invalidated. 

In  connexion  with  cancer,  we  have  to  allude  again  to  an 
excessive  deposit  of  carbonaceous  matter  in  the  lungs  ;  when 
this  is  the  case,  we  have  to  deal  with  what  Carswell  has  termed 
melanoma.  The  excessive  secretion  from  the  blood  of  black 
pigment  accompanies  the  normal  process  of  involution,  tuber- 
cular disease  and  cancer ;  and  as  we  have  already  had  occa- 
sion to  observe,  appears  to  be  mamly  due  to  the  interference 
with  the  oxygenation  of  the  blood.  Carswell  himself  admits 
*  See  Eeports,  1851-52,  p.  258. 
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the  complication  of  true  melanosis  Avith  fibrous,  carcinoma- 
tous, and  erectile  tissues,  and  since  it  does  not  in  itself  offer 
any  characteristic  features  which  would  serve  to  establish  its 
pathological  identity  as  an  independent  formation,  we  are 
justified  in  regarding  it  rather  as  an  accidental  addition  than 
as  an  essential  constituent  of  a  physiological  or  pathological 
tissue. 


The  formation  of  cysts  in  the  lungs  is  of  rare  occurrence 
and  perfectly  latent,  so  that  they  are  not  discovered  until 
after  death,  unless  they  excite  irritation ;  they  may  then 
find  their  way  into  the  bronchi  and  be  expectorated.  They 
occupy  the  lower  lobes  of  the  organs  ;  they  consist  themselves 
of  a  double  membrane  of  a  clear  pellucid  appearance,  which, 
under  the  microscope,  present  an  homogeneous,  delicately 
laminated,  structure.  The  lamina)  form  parallel  lines  so  as  to 
resemble  the  pages  of  an  open  book.  The  pulmonary  tissue 
adjoining  the  cyst  is  covered  by  a  dense  membrane,  so  that, 
although  entirely  surrounded  by  the  pulmonary  parenchj^ma, 
there  is  not  in  reality  anj  real  intimate  relation  with  it.  They 
generally  contain  a  limpid  fluid,  and  present  an  endogenous 
development  of  hydatids  of  the  same  character  as  the  parent 
cyst.  They  vary  in  size,  but  an  hastance  which  occurred  to 
us  of  an  acephalo-cyst  sufficiently  capacious  to  contain  a  hen's 
egg,  must  be  looked  upon  as  unusually  large.  It  neither  con- 
tained secondary  hydatids  nor  echinococci.  A  unique  case 
of  cysts  in  the  lungs,  filled  with  air,  is  quoted  by  Hasse.* 

*  Pathological  Anatomy,  Syd.  Soc.  Ed.,  p.  337. 
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PLEURITIS. 

The  serous  sac  inclosing  the  lungs  and  serving  to  facilitate 
the  movements  of  respiration,  is  more  prone  to  morbid  affec- 
tions than  any  other  serous  membrane  ;  of  these,  inflammation 
is  the  most  frequent,  and  one  that  arrests  the  physician's 
attention  very  commonly  both  in  the  patient  and  in  the  dead 
subject.  Some  of  the  products  of  inflammation  were  formerly 
set  down  to  physiological  causes,  owing  to  their  being  fre- 
quently met  with  in  individuals  whose  histories  did  not  give 
evidence  of  pleuritic  inflammation  having  occurred  in  the 
course  of  their  life.  But  the  inference  is  not  just,  because 
even  in  severe  pletu-isies  the  symptoms  are  not  necessarily  of 
a  character  to  attract  the  patient's  attention,  and  most  persons 
are  familiar  with  the  occurrence  of  occasional  pains,  of  a  not 
very  enduring  character,  which  may  be  accompanied  by  some 
effusion,  though  not  of  sufficient  intensity  to  interfere  with 
the  fmrction  of  respu'ation.  The  great  frequency  of  the 
concurrent  inflammation  of  the  pulmonary  tissue  and  its  in- 
vesting membrane,  has  given  rise  to  a  frequent  misapplica- 
tion of  the  term,  and  to  a  variety  of  theories  in  reference 
to  the  cause  of  pleurisy.  So  distmguished  an  author  as 
Portal  attempted  to  prove  that  pneumonia  was  not  essentially 
different  fi'om  pleuritis  ;  but  since  the  more  careful  prosecu- 
tion of  morbid  anatomy,  and  the  clearer  distinction  of 
symptoms  f?uring  life  which  we  owe  to  auscultation,  no 
doubt  exists  that  the  two,  though  often  associated,  differ  in 
their  symptomatology  as  they  do  in  their  etiological  and 
pathological  relations. 

The  first  stage  of  inflammation  of  the  pleura  is  manifested 
by  the  appearances  of  greater  or  less  congestion,  causing  a 
multitude  of  vessels  not  visible  in  the  perfectly  healthy  pleura 
to  the  naked  eye,  to  become  filled  with  blood  ;  a  marked  dis- 
tinction may  sometimes  be  observed  between  the  venous  and 
arterial  channels,  as  exhibited  in  the  different  colours  of  the 
two  systems.  The  vessels  form  an  irregular  network,  and  the 
more  intense  the  mflammatory  condition,  the  more  uniform  the 
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redness  becomes.  At  times  we  find  the  character  of  the  con- 
gestion to  be  more  punctLform,  and  to  resemble,  as  Laeanec 
has  it,  an  attempt  made  to  dot  over  the  pleural  siirface  with 
a  paint-brush,  with  small  spots  of  blood  of  an  irregular  shape, 
and  closely  approachmg  one  another ;  it  is  probable  that  in 
many  cases  this  apj)earance  is  due,  not  to  the  peculiarity  of 
the  disease,  but  to  a  partial  emptying  of  some  vessels  as  a 
post-mortem  effect.  The  membrane,  at  the  parts  most  affected, 
soon  loses  its  natural  transparency  and  gloss,  in  conse- 
quence of  a  secretion  from  the  overcharged  vessels  investing 
its  surface  with  a  coating  of  lymph  or  fibrme,  a  straw- 
coloured,  semi-gelatinous  effusion  which  may  be  easily 
stripped  off  from  the  serous  membrane.  The  microscopic 
appearances  of  this  fibrine  are  delicate  linear  fibrillar,  of  a 
generally  parallel  direction,  enveloping  and  entangling  the 
granular  and  corpuscular  forms  observed  in  fibrmous  exuda- 
tion.    We  very  rarely  meet  with  cases  of  what  Andral  has 


Straw-coloured  lympli,  coating  tlie  lower  lobe  of  an  inflamed  lung,  in  re- 
cent pleurisy,  before  there  was  a  trace  of  adhesion  to  the  costal  pleura.  The 
outline  represents  one  of  two  coils  of  new  vessels,  seen  under  tlie  microscope 
in  the  fringe  of  Ij'mph  at  the  lower  end. 

termed  dry  pleurisy,  as  the  effusion  is  a  rapid  sequel  of  the 
first  stages  of  inflammation ;  but  we  frequently  have  an 
opportunity  of  obser\ing  a  limited  plastic  exudation  at  one 
point,  while  the  greater  part  of  the  remaining  pleura  or  its 
fellow,  may  exhibit  the  fkst  stage  of  the  disease.     In  the 
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recent  cases  of  sthenic  inflammation  the  effusion  presents  the 
appearance  of  a  thin  layer  of  thick  cream,  which,  at  the  most 
dependent  parts,  seems  to  be  di-opping  from  the  organ.  The 
older  the  effusion,  the  more  it  assumes  a  membranous 
character,  the  friction  and  compression  to  which  it  is  subject 
giving  to  it  an  irregularly  honeycomb  or  cellular  appearance, 
or  causing  it  early  to  put  on  a  filamentous  or  mossy  form. 
The  plasticity  of  the  effusion  is  in  a  ratio  with  the  plastic 
character  of  the  blood,  hence  it  does  not  always  present  the 
characters  just  described,  but  varies  much  in  cohesion,  in 
colour,  and  quantity,  according  to  the  constitution  of  the 
individual  attacked,  and  according  to  the  exciting  cause ; 
thus  we  may,  even  in  the  same  subject,  meet  with  different 
products  of  inflammation  at  different  parts  of  the  same  lung. 


Portion  of  the  lower  lobe  of  the  left  luug  of  a  patient,  compressed  by 
turbid  serum,  occupying  the  pleural  cavity.  A  thi(!k  layer  of  lymph  covered 
the  hepatised  portion  of  lung;  it  was  perfectly  smooth  from  the  contact 
with  the  hQuid,  and  there  was  a  free  scalloped  margin  at  some  parts,  of  an 
inch  in  breadth.  The  exudation  matter  consisted  of  filamentous  matter, 
entangling  corpuscular  fibrine. 

The  exudat^'on  may  be  of  a  more  serous  or  of  a  purulent 
character,  in  which  case  the  sac  will  contain  more  or  less  of 
these  fluids  in  which  we  find  portions  of  lymph  detached  from 
the  pulmonary  surface  floating  about,  while  their  peculiar 
colour,  from  an  admixture  of  more  or  less  blood,  may  present 
a  proportionately  reddish  tinge.  The  more  asthenic  the  type 
of  the  inflammation,  the  more  the  effusion  departs  from  the 
character  of  a  plastic  exudation,  the  more  inorganizable  it 
becomes.  While  the  discharge  upon  the  inflamed  surface 
of  organizable  material  is  emin'^ntly  the  result  of  acute 
pleuritis,  the  effusion  of  aplastic  or  cacoplastic  matter  is  con- 
nected with  the  chronic  forms. 
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At  one  time  pus  and  puriform  secretions  from  serous  siir- 
faces  were  considered  organizable ;  a  doctrine  of  which 
Villerme  and  Dupuytren  were  the  chief  exponents ;  but 
which  is  now  entirely  exploded,  the  general  \iew  being  in 
the  main  that  advocated  by  Dr.  Hodgkin  ;*  that  these 
matters  are  always  more  or  less  excrementitious,  and  that 
where  an  outlet  from  the  body  is  not  afforded,  they  in- 
variably retard  the  cure  by  interfermg  with  the  progress  of 
organization  in  those  substances  which  are  formed  in  con- 
jmiction  with  them,  and  are  susceptible  of  this  change. 

When  the  progress  of  sthenic  pleuritis  is  uninterrupted, 
the  change  that  next  ensues  after  the  effusion  of  coagulable 
lymph  on  the  surface  of  the  membrane,  is  the  formation  in 
the  former  of  new  vessels,  and  such  further  alterations  in  the 


The  lymph  of  pleimtis.  with  new  vessels  already  formed  in  it ;  a  deposit  of 
fat  has  also  taken  place.   Magn.  20  di. 

exudation  itself  as  to  induce  an  assimilation  to  surrounding 
textures,  and  a  restoration  to  a  state  of  comparative,  if  not 
absolute,  health.  The  adventitious  membranes  that  thus 
become  permanently  formed  are  of  greater  or  less  extent, 
and  may  be  limited  to  the  one  pleiiral  siu-face,  or  connect 
the  pulmonary  and  costal  pleura,  thus  gi-sing  rise  to  fm-ther 
important  changes  of  structure,  which  may  seriously  involve 
the   entire   thorax   and   consecutively  even  affect  the  spinal 

*  Lectures  on  the  Morbid  Anatomy  of  the  Serous  Membranes,  vol.  i.  p.  42. 
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column.  The  adhesions  are  of  an  opaque,  whitish  hue,  and 
become  more  firm  the  older  they  are.  The  great  frequency 
with  which  they  are  met  with,  has  given  rise  to  theii'  being 
called  ligaments  of  the  lung,  as  if  they  formed  a  normal 
constituent  of  the  organ.  The  manner  in  which  the  new 
vessels,  that  we  at  a  very  early  stage  perceive  in  the  exuda- 
tion, are  produced,  has  been  the  subject  of  much  discussion, 
the  arguments  adduced  being  based  upon  physiological  ex- 
periments or  direct  observations  according  to  the  inquirer's 
bias.  The  course  of  the  new  vessels  is  generally  less  tor- 
tuous and  presents  more  parallelism  than  the  vascular  chan- 
nels of  the  pleura  ;  they  appear  to  be  active  agents  in  effecting 
the  absorption  of  a  portion  of  the  exudation  matter,  and  after 
awhile  a  retrograde  process  ensues,  and  they  in  part  cease  to 
exist.  The  earliest  trace  of  vessels  which  we  have  ourselves 
discovered  in  a  case  of  acute  pleuritic  effusion  occupying  the 
base  of  one  lung,  Avhere,  as  yet,  no  adhesions  had  taken 
place,  and  the  creamy  effusion  was  yet  eminently  fibrinous, 
exhibited  the  appearance  of  small  coils,  near  the  edge  of 
the  lymph,  closely  resembling  a  renal  malpighian  tuft,  into 
which  two  vessels  could  be  seen  entering  ;  the  sharp  outlines 
of  the  formations,  and  a  somewhat  lighter  tinge  than  the 
surrounding  fibrine,  alone  marked  them  ;  they  contained  no 
blood  corpuscles,  and  it  was,  therefore,  only  by  inference  that 
they  were  concluded  to  be  young  vascular  channels.  Dr. 
Hodgkin's  ^aew  is  that  the  new  vessels  are  formed  by  the 
minute  blood-vessels  of  the  inflamed  jjart  becoming  dis- 
tended, and  that  their  delicate  parietes,  and  the  structure 
through  which  they  ramify  become  softened,  and  yielding  to 
the  pressure  of  the  blood  in  the  distended  vessels,  give  way 
at  numerous  minute  points  ;  he  considers  that  the  very  small 
quantity  of  blood  thus  escaping  from  its  vessels  does  not 
diffuse  itself,  but  is  received  into  the  soft  substance  of  the 
false  membrane,  which  accordingly  exhibits  numerous  bloody 
points  on  the  surface  when  detached  fi'om  the  serous  mem- 
brane. That  the  vis  a  tergo  of  the  general  vascular  cui'rent 
is  an  element  in  the  distribution  of  the  blood  to  the  false 
membranes,  camiot  be  doubted ;  but  we  must  demur  to  the 
view  that  it  is  diffused  at  random  into  the  exudation  matter, 
and  then,  as  it  were,  prepares  its  owai  channels.  The  thick- 
ness of  the  false  membrane  varies  from  a  delicate  film  to 
many  lines  ;  it  may  itself  become  the  seat  of  secondary  in- 
flammation, but  in  most  cases  it  exerts  a  repulsive  influence 
upon  fresh  attacks,  and  assists  in  protecting  the  adjacent 
parts  from  encroachment.  A  marked  instance  of  this  occurred 
under  our  observation  lately,  in  ar,  old  man  who  had  suffered 
a  fracture  of  seven  ribs  of  the  left  side,  followed  by  inflam- 
mation of  the  corresponding  pleura.     The  two  surfaces  of  the 
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upper  half  of  the  pleural  sac  had  formed  intimate  adhesions, 
and  the  subjacent  pulmonary  parenchyma  had  remained  in 
a  healthy  condition  ;  the  lower  half  contained  two  and  a  half 
pints  of  turbid  serum,  there  was  a  thick  layer  of  false  mem- 
brane on  the  corresponduig  half  of  the  lung,  and  this  part 
of  the  organ  w^as  rendered  unfit  for  respiration  by  the  in- 
flammatory process  transmitted  to  it. 

The  amount  of  liquid  effusion  resulting  from  pleurisy  varies 
from  the  smallest  appreciable  quantity,  to  as  much  as  twelve 
pints.  A  case  in  which  this  amount  was  removed  from  a  man 
aged  33,  by  paracentesis  thoracis,  is  given  by  Dr.  Novarra,  in 
the  "  Medical  Repository  for  1820."  Dr.  Hodgkin*  details  an 
interesting  case  of  empyema  which  partly  discharged  itself 
through  the  bronchi,  and  in  which,  after  death,  three  large 
basins  were  filled  with  the  seropurulent  contents  of  one 
pleural  sac. 

Liquid  effusion  necessarily  induces,  not  only  compression 
of  the  lung  on  the  affected  side,  pushing  it  upwards,  but 
also  displaces  the  adjoining  viscera  ;  the  heart  is  forced  over 
to  the  right  thorax  Avhen  the  effusion  is  into  the  left  pleural 
ca-vity,  if  mto  the  right,  the  liver  is  depressed;  in  both 
cases  the  diaphragm  is  forced  do-wm,  and  its  moA-ements 
interfered  with,  while  the  mtercostal  spaces  of  the  affected 
side  exhibit  a  marked  prominence,  and  the  ribs  are  main- 
tained in  an  elevated  position.  These  anatomical  features  of 
extensive  pleuritic  effusion  can  scarcely  be  too  strongly  in- 
sisted upon  in  the  bearmg  they  have  upon  diagnosis.  How- 
ever, we  must  bear  in  mind  that  exceptional  cases  occur, 
in  which,  owing  to  a  partial  reabsorption  of  the  fluid  having 
been  effected,  the  symptoms  above  detailed  are  not  always 
so  marked  as  to  render  the  diagnosis  easy.  Laennec  observes, 
that  at  the  epoch  at  which  we  ought  to  operate,  the  affected 
side,  though  full  of  pus,  is  less  than  the  healthy  side,  owing 
to  this  circumstance,  and  the  consequent  falling  in  of  the 
parietes. 

The  secondary  changes  resulting  from  fimi  adhesion  being 
formed,  are  of  a  different  character.  If  they  have  been  associated 
with  previous  extensive  effusion,  which  has  become  absorbed, 
the  degree  to  which  the  compressed  lung  will  regain  its  former 
functions  depends  upon  the  duration  of  its  confinement,  and 
upon  the  firmness  of  the  adhesions.  The  immediate  conse- 
quence of  the  absorption  was  first  shown  by  Laennec  to  be 
a  falling-ui  of  the  affected  side,  owing  to  the  expansion  of  the 
lung  not  taking  place  in  the  ratio  of  the  removal  of  the  liquid, 
and  the  firmer  the  adhesions  are  at  given  points,  the  more  will 
this  tendency  be  promoted  by  their  increasing  density  and 
contraction.  The  depression  is  generally  most  marked  at  the 
*  Lectures  on  the  Morbid  Anatomy,  &c.,  vol,  i.  p.  121. 
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lower  part  of  the  thorax,  about  the  seventh  and  eighth  ribs ;  and, 
owing  to  the  consequent  atrophy  of  the  respiratory  muscles  of 
the  affected  side,  the  equilibrivim  is  destroyed,  and  the  spinal 
column  is  deprived  of  its  symmetrical  support ;  from  this  a 
curvature  of  the  spine  results,  the  convex  margin  of  which 
is  dii'ected  towards  the  healthy  side.  The  shoulder  of  the 
diseased  side  sinks  in  proportion.  A  falling-in  of  the  upper 
portion  of  the  thorax,  or  of  the  uifi'aclaA'icular  region,  is  com- 
monly noticed  as  an  accompaniment  of  phthisis  ;  consequent 
upon  the  formation  of  extensive  cavities,  and  the  coincident 
thickening  and  contraction  of  the  pleura,  to  which  we  have 
alluded  when  speaking  of  tubercular  disease  of  the  lungs. 

There  is  no  affection  with  which  tubercular  phthisis  is  so 
commonly  associated  as  adhesions  between  the  pleural  sur- 
faces, and  the  relation  the  two  bear  to  one  another  appears  to 
be  in  the  ratio  of  the  extent  of  the  former.  Hence  the  pleu- 
risy has  both  a  chronic  and  a  more  local  character,  and  must 
be  set  doA\ai  to  the  secondary  irritation  arising  after  the  depo- 
sit has  been  effected.  The  gradual  thickening  assumes  a  car- 
tilaginoid  consistency,  and  the  union  becomes  so  intimate,  that 
considerable  force  is  often  required  to  remove  the  lungs,  and 
it  is  scarcely  effected  without  laceration  of  their  tissue.  The 
intercurrent  pleurisy  accompanying  tubercular  disease  of  the 
lungs,  is  the  source  of  those  flying  pains  which,  from  time  to 
time,  attack  phthisical  subjects.  The  frequency  of  its  occur- 
rence is  best  illustrated  by  the  statement  of  Louis,  that  in  one 
hundred  and  twelve  phthisical  subjects,  he  found  but  one  whose 
lungs  were  perfectly  free,  in  every  point  of  their  surface.  In 
eight  cases  only  he  found  the  right  pleura  wholly  unattacked, 
and  in  seven  the  left ;  in  these  cases  there  were  either  no 
cavities  in  the  non-adherent  lung,  or  they  were  very  small. 
Irritation,  proceedmg  from  other  parts,  may  equally  give 
rise  to  partial  pletirisy  ;  thus  we  find  it  limited  to  the  dia- 
phragmatic surface,  in  relation  with  a  diseased  liver,  spleen,  or 
peritoneum.  Irritation  of  the  mediastinal  portion  may  be 
excited  by  morbid  affections  of  the  heart  or  bronchial  glands ; 
a  limited  effusion  is  fi-equently  observed  connecting  the  inter- 
lobar fissures,  especially  in  comiection  with  pneumonia  and 
tubercular  irritation. 

The  proclivity  to  pleuritis  is  greatest  about  the  middle 
period  of  life,  and  diminishes  in  the  ascending  and  descending 
scale  of  age.  Before  the  fifth  year  it  is  not  often  met  with. 
Dr.  West  observes  that  acute  idiopathic  pleurisy,  unconnected 
with  pneumonia,  or  in  which  the  inflammation  of  the  lung 
bears  but  a  very  small  proportion  to  that  of  the  pletu-a,  is 
certainly  an  uncommon  affection,  during  the  fu-st  years  of 
childhood,  and  as  a  cause  of  death,  its  rarity  is  extreme  ;  and 
it  certainly  has  appeared  to  us  that,  in  cases  of  pneumonia 
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there  is  decidedly  a  less  tendency,  in  early  life,  to  excite  pleu- 
ritic inflammation  than  we  should  observe  in  corresponding 
afFections  of  a  later  period.  With  regard  to  chronic  pleiirisy, 
Dr.  West  remarks,  "  that  whUe  it  is  a  very  rare  occiu-rence  as 
a  purely  idiopathic  affection  in  early  life,  it  is  one  of  the  most 
common  complications  of  the  dropsy,  which  often  succeeds  to 
scarlatina." 

We  do  not  generally  find  extensive  pleurisy  afiecting  both 
sides  at  the  same  time,  while  there  is  a  marked  difference  in 
regard  to  the  tendency  of  either  plem-a  to  inflammatory  at- 
tacks ;  the  left  side  presenting  a  much  greater  proclivity 
than  the  right.  Hasse  certainly  states  that  the  two  sides  are 
equally  prone,  but  considers  the  fatality  to  be  greater  when 
the  left  side  is  attacked,  than  when  the  inflammation  affects 
the  right.  The  thirty-five  fatal  cases  which  he  observed,  were 
distributed  in  the  following  manner  : — nine  were  double  pleu- 
risies, and  in  five  out  of  the  nine,  the  affection  was  trifling  on 
one  side  ;  in  the  remaining  twenty-six,  the  left  side  was  the 
seat  sixteen,  the  right  ten  times.  He  also  quotes  Mohr's  ex- 
perience, who  found  that  of  fifty-six  cases,  the  left  side  was 
the  seat  thirty-seven  times  ;  the  right,  nineteen  times.  Doc- 
tors Hamilton  Roe,  Hughes,  and  Copland,  are  also  of  opinion 
that  the  disease  exhibits  a  much  greater  frequency  on  the  left 
than  on  the  opposite  side  of  the  thorax.  It  appears  from  the 
observations  of  Messrs.  Rilliet  and  Barthez  that  the  converse 
is  the  prevailing  character  of  infantile  pleuritis,  and  that  in 
children  the  right  side  is  more  liable  to  the  idiopathic  affection 
than  the  left. 

EMPYEMA . 

We  have  stated  above  that  the  more  chronic  the  form  as- 
sumed by  infiammation  of  the  pleura,  the  greater  the  tendency 
to  liquid  effusion.  Some  authors  assume  that  in  these  cases  the 
plastic  matter  first  thro\\^l  out,  m-fy  be  subsequently  converted 
into  pus,  a  point  which  has  not  been  determined  by  direct 
observation,  and  certainly  is  not  sufficient  to  account  for  the 
enormous  acciomvdations  that  sometimes  take  place.  The 
chronic  forms  are  frequently  marked  in  such  a  way  as  to 
deserve  the  term  of  latent  pleurisy;  the  symptoms,  in  the 
first  instance,  apparently  indicating  disease  in  an  organ  un- 
connected with  the  thoracic  cavity.  It  is  here  that,  during 
life,  the  value  of  the  stethoscope  is  particularly  manifested, 
as  its  application  will  at  once  remove  the  difficulties  of  diag- 
nosis. It  is  to  the  chronic  effusion  of  a  serous  or  seropuri- 
form  fluid  that  the  name  of  empyema  is  properly  applicable, 
and  the  inorganizable  nature  of  the  pleural  contents  in  these 
cases  is  dependent  upon  diminished  tone  and  vigour  of  the 
constitution.     The  solid  matter,  according  to  the  views  ex- 
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pressed  by  Dr.  C.  J.  B.  Williams,  "  is  thrown  out  in  a  disinte- 
grated state,  utterly  insusceptible  of  organization,  and  diffused 
through  the  fluid  in  flakes  or  particles,  forming  a  mixture 
more  or  less  resembling  pus,  although  in  many  instances  this 
is  the  result  of  a  more  chronic  form  of  j^leurisy  than  that 
which  forms  lymph,  and  owes  its  increase  and  persistency  to 
the  want  of  vitality  in  its  solid  matter.  Yet  we  do  meet  with 
cases  of  empyema  which  arise  from  very  acute  forms  of 
inflammation.  In  these  instances  the  fluid  is  more  strictly 
purulent,  the  solid  matter  being  in  the  form  of  globules 
like  those  of  pus ;  and  seems  to  be  the  result  of  what  may 
be  called  a  suppm-ating  diathesis,  in  consequence  of  which 
all  the  albuminous  products  of  inflammation  tend  to  assume 
a  purulent  character."  A  marked  diflerence  exists  between 
the  pleura  and  peritoneum  in  regard  to  this  point,  for,  while 
the  former  is  peculiarly  liable  to  efl'usions  resulting  from  a 
low  form  of  inflammation,  the  fluid  accumulations  that  we 
meet  with  in  the  latter,  are  more  often  of  a  mechanical 
origm ;  hence  the  result  of  operative  interference  is  very 
much  more  favo\irable  in  cases  of  empyema  and  inflammatory 
hydrothorax  than  in  ascites  ;  in  the  former,  when  the  diseased 
condition  giving  rise  to  the  effusion  has  subsided,  there  does 
not  exist  a  tendency  to  repeated  accumulation  as  in  the 
latter ;  hence  paracentesis  thoracis  is  more  likely  to  prove 
a  curative  agent  than  tappmg  of  the  abdomen,  where  it 
rarely  serves  otherwise  than  as  a  means  of  palliating  urgent 
symptoms.  Dr.  Hamilton  Roe,  who  has  disproved  Laen- 
nec's  statement,  that  paracentesis  was  rarely  successful, 
obtained  a  recovery  in  eight  out  of  nine  cases  of  empyema, 
and  of  nine  out  of  thirteen  of  i:iflammatory  hydrothorax  ; 
and  in  the  same  paper  from  which  we  derive  this  informa- 
tion,* we  find  that  Mr.  B.  Philips  records  a  brief  analysis 
of  122  cases  of  paracentesis,  thirty-one  of  which  were  per- 
formed for  empyema,  and  nine  for  hydrothorax ;  of  the 
former  twenty-six,  of  the  latter  six  were  cured. 

It  is,  however,  admitted  on  all  hands,  that  it  is  essential  to 
the  succeoS  of  paracentesis  thoracis  that  it  be  performed  at 
an  early  period  of  the  disease. 

When  the  fluid  is  not  evacuated  by  an  operation  it  is  occa- 
sionally discharged  spontaneously,  either  by  perforation  of 
the  pulmonary  tissue,  by  the  thoracic  parietes,  or  by  the  dia- 
phragm. Dr.  Williams  considers  the  second,  while  Laennec 
and  Hasse  look  upon  the  first  as  the  more  frequent  occurrence. 
The  perforation  of  the  intercostal  spaces  takes  place,  not  as 
would  be  expected,  at  the  base  of  the  lung,  but  about  the 
middle  lobe  of  the  lung ;  the  d  '.scharge  externally  generally 
being  effected  by  sinuous  openings  burrowing  vuider  the  in- 
*  Medioo-cliirurgical  Transactions,  vol.  xxvii. 


PNEUMOTHORAX.  467 

teguments.  The  prospect  of  recovery  is  greater  here,  than 
when  perforation  of  the  pulmonary  pleura  leads  to  an  effusion 
into  the  lung ;  for  in  the  latter  instance,  in  addition  to  the 
mechanical  influence  of  the  fluid  filling  the  bronchi,  we  have 
to  deal  with  the  contamination  of  the  system  likely  to  result 
from  the  decomposition  of  the  fluid  produced  by  its  contact 
with  the  atmosphere. 

PNEUMOTHORAX. 

This  forms  one  of  the  modes  by  which  pneumothorax,  or 
the  accumulation  of  air  in  the  pleural  cavity,  is  produced. 
The  most  frequent  origin  of  this  condition,  however,  is 
perforation  of  the  pulmonary  pleura  by  the  extension  of  a 
tubercular  cavity,  before  the  opposmg  surfaces  have  be- 
come agglutinated  by  fibrine ;  the  mere  softening  of  one  or 
two  tubercles  formed  close  to  the  pleura,  and  communicating 
with  a  minute  bronchus,  is  described  by  Dr.  Copland  as  an- 
other, though  rarer  cause  of  this  accident.  It  has  been  found 
to  result  from  ruptiire  of  emphysematous  vesicles  ;  and  Roki- 
tansky  also  states  that  it  may  be  consequent  upon  perforation 
of  the  diaphragm  or  of  the  mediastinum,  arising  from  acute 
softening  of  the  stomach  or  oesophagus.  That  perforation  of 
the  superficial  parts  leading  to  the  pleural  sac  induces  pneu- 
mothorax, will  be  naturally  mferred  at  once ;  but  it  is  very 
improbable  that  it  is  ever  due  to  the  evolution  of  gases  from 
the  fluids  of  hydrothorax  by  spontaneous  decomposition,  until 
after  death.  The  perforation  leading  into  the  pleural  sac  is 
generally  a  small  oval  aperture,  or  a  mere  fissiire,  a  few  lines 
in  length,  and  situated  m  the  vicinity  of  the  third  and  fourth 
rib  near  the  axilla.  The  left  side  offers  the  greatest  liability  ; 
Louis  found  it  affected  in  seven  out  of  eight  cases  ;  Hasse  has 
met  with  nine  in  which  the  left,  and  seven  in  wliich  the  right 
side  was  the  seat  of  the  lesion ;  and  of  fifty  collected  by  Rey- 
naud,  thirty-three  were  on  the  left  and  seventeen  on  the  right 
side.  The  immediate  result  of  the  perforation  is  imminent,  if 
not  actual  suffocation  from  collapse  of  the  lung  ;  if  death  does 
not  at  once  ensue  intense  pleuritis  is  set  up,  and  the  patient 
rarely  survives  for  many  days.  We  find  the  lung  compressed 
to  the  utmost,  and  the  other  viscera  are  much  displaced,  ac- 
cording to  the  side  in  which  the  air  has  accumulated,  the 
epigastrium  protruding  from  the  descent  of  the  diaphragm, 
and  its  action  on  the  liver  and  stomach  :  the  other  pathologi- 
cal conditions  are  those  indicating  inflammation  of  the  pleura  ; 
and  we  may  observe  an  attempt  at  repair  in  the  shape  of  a 
false  membrane  investing  the  fissure.  The  occurrence  of  pneu- 
mothorax is  only  possible  when  the  pleura  at  the  point  of 
perforation  has  not  previously  become  adherent ;  but  it  some- 
times happens  that  the  ulcerative  process  is  continued  after 
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the  pulmonary  and  parietal  pleura  have  been  agglutinated, 
and  passing  through  the  uniting  medium  attacks  the  inter- 
costal muscles  and  mteguments.  A  fistulous  opening  may 
thus  be  established. 

HYDROTHORAX. 

Hydrothorax,  or  dropsical  acciimulation  of  fluid  in  the 
pleural  sac,  occurs  in  two  forms,  as  a  primary  and  as  a  con- 
secutive lesion  ;  the  former  is  a  disease  of  much  less  fi'equent 
occurrence  than  was  at  one  tinae  supposed.  Laennec  states 
that  one  could  not  establish  a  higher  ratio  for  the  occui'rence 
of  idiopathic  hydrothorax  as  a  cause  of  death,  than  one  in 
two  thousand.  Let  us  hope  that  the  days  are  past  in  which 
such  errors  of  diagnosis,  as  he  alludes  to,  can  be  committed  ; 
for  he  asserts  having  found  hypertrophy  of  the  heart,  aortic 
aneurism,  phthisis  puhnonalis  of  a  somewhat  irregular  cha- 
racter, and  even  scirrhus  of  the  stomach  or  liver,  without  the 
least  efi"usion  into  the  pleura,  mistaken  for  hydrothorax.  The 
affection  consists  in  the  effusion  of  a  limpid  serosity  into  the 
pleiu'a,  to  a  greater  or  less  amovmt,  generally  limited  to  one 
side,  and  unaccompanied  by  any  appreciable  change  of  struc- 
tvu-e  in  the  serous  membrane  ;  the  compression  exerted  by  the 
fluid  upon  the  lung  and  the  adjacent  parts,  is  necessarily  the 
same  in  this  mstance  as  in  those  forms  of  fluid  accumulation 
which  have  already  been  considered. 

The  secondary  or  symptomatic  form  of  hydrothorax  is  a 
common  sequel  of  acute  or  chronic  diseases,  heralding  the 
fatal  termination,  and  givmg  evidence  of  that  loss  of  tonicity 
that  results  from  exhaustive  maladies.  The  circulating  system 
is  more  frequently  found  to  be  at  fault  than  any  other ;  hy- 
pertrophy of  the  heart,  valviilar  disease,  pericarditis,  are  com- 
mon causes  ;  it  is  also  often  associated  with  renal  degenera- 
tions, tuberctdar  and  cancerous  affections.  The  same  cause 
that  induces  the  effusion  into  the  pletira,  gives  rise  to  dropsi- 
cal accum^llation  in  other  serous  cavities,  or  in  the  cellular 
tissue ;  hence  sjTnptomatic  hydrothorax  is  generally  accom- 
panied by  other  affections  of  the  same  kind.  As  in  the  pri- 
mary form,  we  fuid  no  definite  lesion  of  the  serous  sui-face 
associated  with  it ;  it  is  not  in  fact  an  afl'ection  of  the  mem- 
brane at  all,  but  exclusively  of  the  vascular  system,  and  we 
must  look  to  the  blood  and  the  capillaries  for  an  explanation. 
According  to  Laennec,  it  rarely  occurs  more  than  a  few  days 
before  death  ;  and  though  it  often  produces  no  sensible  effect 
upon  the  patient's  feelings,  it  often  causes  suffocative  attacks, 
which  render  his  last  moments  painful  and  distressing.  The 
liquid  itself  is  commonly  a  clear  straw-coloui-ed  serum. 

HiEMOTHORAX. 

When  the  pleural  sac  is  filled  with  blood,  or  with  a  fluid  of 
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a  decidedly  sanguineous  character,  we  have  to  deal  with 
hajmothorax.  This  is  commonly  due  to  some  mechanical 
lesion  or  to  the  rupture  of  an  aneurism ;  but  it  has  also  been 
met  with  as  the  result  of  capillary  exhalation — of  the  same 
character  as  that  to  which  active  or  passive  spontaneous 
haemorrhages  are  commonly  attributable.  It  is  said  to  be 
capable  of  reabsorption  or  to  superinduce  inflammatory  action  ; 
or  again  to  be  liable  to  decomposition,  and  thus  to  give  rise 
to  pneumothorax. 

GANGRENE. 

Before  considering  the  adventitious  products  met  with  in 
the  pleura,  we  must  briefly  advert  to  the  occurrence  of  gan- 
grene. It  is  an  unusual  lesion,  and  is  commonly  connected 
with  gangrene  of  the  pulmonary  tissue.  The  sloughs  are  to 
be  recognized  by  their  greenish  brown  or  blackish  hue,  of  a 
circular  or  irregular  form,  extending  to  some  distance  beyond 
the  part  detached.  The  fetid  smell  will  also  assist  in  deter- 
mining the  character  of  the  lesion. 

ADVENTITIOUS  PRODUCTS. 

Among  the  homologous  formations  occurring  in  the  serous 
membrane  of  the  lungs,  authors  enumerate  cartilage,  bone, 
and  fat.  A  cartilaginoid  thickening  of  the  pleui-a,  more  espe- 
cially at  and  about  the  apices,  is  by  no  means  unusual ;  but 
the  microscope  invariably  resolves  this  deposit  into  one  of  a 
fibrous,  or  as  Lebert  terms  it,  chondroid,  character.  If  the 
result  of  gone-by  inflammation  of  the  pleura,  it  affects  the  free 
surfaces  of  the  membrane  with  which  it  intimately  coalesces  ; 
when  due  to  subserous  congestion,  it  is  found  in  the  subserous 
tissues  and  in  the  membrane  itself.  The  lung  exhibits  fibroid 
formations,  which,  like  those  found  on  the  heart,  the  liver,  or 
the  spleen,  are  frequently  but  the  indications  of  a  fibrinous 
blood  crasis,  independent  of  any  actual  inflammatory  process  ; 
they  are  smoothed,  nodulated,  very  dense,  and  adherent  only 
by  their  exterior  surface.  We  meet  with  the  formation  of 
true  bone  in  the  pleura  as  little  as  of  genuine  cartilage  :  the 
osteoid  deposits  are  mere  amorphous  aggregations  of  calca- 
reous matter,  occurring  in  plates  or  irregular  points :  they 
may  be  encysted,  and  occasionally  they  form  pedunculated 
projections  invested  by  the  pleiu-a  ;  to  this  class  we  may  pro- 
bably refer  the  case  of  ossification  of  the  lungs  given  by  Dr. 
Baillie,*  for  in  the  delineation  the  ossified  parts  are  distinct 
polypoid  off'-sets  from  the  pulmonary  tissue,  though  appa- 
rently invested  by  the  same  membrane.  Rokitansky  states 
that  fibrous  exudations  invest  the  costal  as  well  as  the  pul- 
monary, but  that  they  only  ossify  on  the  costal  pleura,  the 

*  Morbid  Anatomy,  Second  fascic.  pi.  vi. 
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subserous  products  occurring  chiefly  in  the  intercostal  spaces, 
from  which  they  may  be  discharged  into  the  cavity  of  the 
thorax  in  the  shape  of  round  nodules.  That  ossification  of 
the  pleura  is  generally  preceded  by  some  inflammatory  condi- 


FlG.  98. 


Old  cartilaginoid  capsule  of  the  apex  of  a  lung,  in  a  man  aged  63 ;  both 
lungs  were  similarly  affected,  and  like  patches  were  also  found  on  the  spleen. 
There  was  some  appearance  of  obsolete  tubercle,  and  much  black  pigmentary 
matter.  No  definite  structure  was  to  be  traced  in  the  capsule  by  the 
microscope. 

tion,  may  be  inferred  both  from  the  frequent  occurrence  of 
other  inflammatory  products  in  the  pleura,  and  from  the  ana- 
lysis of  a  considerable  number  of  cases  in  a  dissertation  by 
Dr.  Posselt;*  he  found  that  out  of  twenty-seven  instances 
twelve  affected  the  right  and  fifteen  the  left  side,  while  the 
ratio  of  the  sexes  was  as  thirty  men  to  four  women.  The 
size  of  the  osteoid  deposit  is  occasionally  very  extensive — 
Dr.  Hodgkin  removed  from  an  old  man  who  died  at  Guy's 
Hospital,  a  plate  of  bone  subjacent  to  the  parietal  pleiu-a, 
which  half  encircled  the  chest  and  formed  a  considerable 
mass.  The  fatty  deposits  which  we  find  connected  with  the 
pleura  are  rarely  on  the  free  surface,  but  seem  to  be  the  result 
either  of  a  transformation  of  previous  inflammatory  products 
or  a  fatty  growth  under  a  false  membrane,  Recent  fibrinous 
exudation  occasionally  closely  resembles  adipose  tissue  both 
in  colour  and  form,  though  there  can  be  no  real  difliculty  in 
determining  its  nature.     Tubticular  deposit  is  not  often  met 

*  De  Pleurse  Ossificatione,  Heidelberg,  1839. 
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•with  in  the  pleura ;  and  almost  exclusively  occurs  as  a  secon- 
dary form  of  the  disease.  The  pleui-a  in  this  respect  differs 
in  a  marked  manner  from  the  peritoneum  and  the  arachnoid, 
both  of  which  are  more  prone  to  primary  tuberculosis  than 
the  former.  Tubercle  forms  either  under  the  pleura  or  in  the 
sac— in  the  latter  case  its  seat  is  invariably  in  a  false  mem- 
brane ;  tubercles  of  this  description,  Dr.  Hodgkin  remarks, 
when  thickly  set,  have  been  mistaken  for  thickening  of  the 


Naked  eye  and  microscopic  view  of  cancer  of  the  plenra.  The  growths 
were  mainly  in  the  interlobar  fissures,  and  occurred  in  a  female  who  had 
maUgnant  disease  of  the  left  mamma.    The  liver  also  exhibited  cancer  nodes. 

pleura  itself.     Pleural  tubercle,  according  to  Rokitansky,  not 
unfrequently  softens  and  gives  rise  to  tuberculous  abscesses 
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in  the  different  pseudo-membranous  structures  in  which  it  is 
deposited ;  these  abscesses  may  penetrate  the  pleura  and  even 
the  thoracic  walls. 

Malignant  growths  never  affect  the  pleura  primarily,  but 
involve  the  membrane  by  extension  fi'om  the  mamma,  the 
bronchial  glands,  the  mediastina  or  other  neighbouring 
tissues.  They  appear  on  the  pleura  as  flattened  masses,  rarely 
larger  than  an  almond,  surrounded  by  a  halo  of  blood-vessels. 
While  tubercle  occurs  in  very  numerous  small  spots  spread 
all  over  the  membrane,  cancer  is  only  seen  in  a  few  isolated 
patches.  Both  are  liable  to  induce  serous  effusion  of  a  san- 
guinolent  character.  Medullary  carcinoma  and  melanotic 
cancer  are  the  forms  of  malignant  disease  that  most  frequently 
attack  the  pleura. 

Hydatid  cysts  appear  to  occur  in  the  pleura.  Cruveilhier* 
details  a  case  ia  which  a  large  number  of  acephalo-cysts  were 
discharged  from  an  artificial  opening  apparently  communi- 
cating with  the  pleural  cavity,  in  a  whitesmith  aged  29  ;  the 
man  entirely  recovered  after  the  evacuation  of  above  five  hun- 
dred hydatids.  Dr.  Hodgkin,t  in  his  fifth  lecture,  speaks  of  a 
specimen  presented  to  Guy's  Museum,  in  which  a  large  cyst 
containing  acephalo-eyst  hydatids  is  situated  in  part  beneath 
the  close  pericardium  about  the  base  of  the  heart,  and  partly 
under  the  pleura  pulmonalis  at  the  root  and  summit  of  the 
right  lung. 

*  Anatomie  Pathologique,  vol.  i.  p.  247. 

t  Morbid  Anatomy  of  the  Serous  Membranes,  vol.  i.  p.  137. 
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CHAPTER  XXXII. 


I.    OF    THE    MOUTH    AND    FAUCES. 


Congenital  malformations  sometimes  consist  in  an  excess 
of  the  natural  number  of  parts,  so  that  the  jaw-bones,  "  the 
mouth,  and  the  tongue,  are  double,  and  unite  in  one  common 
gullet."  More  often  they  show  themselves  by  defective  for- 
mation of  the  mouth  and  fauces  (astomia),  of  the  upper  jaw 
(ateloprosopia),  of  the  lower  jaw  (agnathia  and  atelognathia) , 
of  the  lips  (achelia  and  atelochelia),  of  the  tongue  (ateloglos- 
sia).  Arrest  of  development  shows  itself  in  the  common 
single  or  double  hare-lip,  the  fissure  existing  at  the  union  of 
the  intermaxillary  with  the  upper  jaw  bones ;  in  fissures  of 
the  hard  and  soft  palate  ;  in  fissures  of  the  tongue,  the  lower 
lip,  and  the  lower  jaw,  which  are  all  very  rare.  In  some 
rare  instances  the  orifice  of  the  mouth  is  wanting  (atresia  oris) . 

The  buccal  mucous  membrane  shows  but  little  tendency  to 
be  affected  by  catarrhal  mflammation  ;  it  is,  however,  often 
inflamed  in  one  or  more  spots  from  some  local  irritation,  or 
morbid  action.  Thus  a  carious  tooth,  a  piece  of  diseased 
bone,  a  crop  of  ulcerations,  will  excite  inflammation  in  their 
vicinity.  In  adults,  general  inflammation  of  the  mucous 
membrane  is  sometimes  produced  by  the  abuse  or  excessive 
action  of  mercury,  and  shows  a  marked  tendency  to  pass 
into  a  state  of  ulceration  and  sloughing.  Mr.  Tomes  men- 
tions the  occasional  occurrence  of  spontaneous  salivation, 
with  considerable  inflammation  of  the  gums.  Chronic  in- 
flammation of  the  gums  is  not  uncommon,  and  has  appeared 
to  us  sometimes  to  be  of  rheumatic  origin.  It  may  extend 
over  the  whole  mouth,  or  be  confined  to  the  vicinity  of  two 
or  three  teeth.  "  The  surface  of  the  gums,"  Mr.  Tomes 
says,  "becomes  minutely  nodulated;  and  the  secretion  of 
epithelium  increased  ;    the   papillae   are  increased   in  promi- 
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nence,  while  the  substance  of  the  gum  is  generallj-  thickened, 
and  the  edges  about  the  teeth  become  thick  and  round." 

In  another  form  of  so-called  clu-onic  inflammation,  the  gum 
rather  decreases  in  size,  and  "assumes  a  very  smooth  and 
polished  surface  and  mottled  aspect :"  the  hard  palate  also 
becomes  implicated,  and  there  is  acute  intermittent  pain. 
Ulcerations  often  form  on  the  gums  as  well  as  on  other  parts 
of  the  raucous  membrane  of  the  buccal  cavity  ;  they  are 
sometimes  simple  aphthte,  sometimes  small,  round,  slightly 
excavated,  and  without  any  surrounding  inflammation.  In 
some  cases  the  ulcerations  are  attended  with  much  inflamma- 
tion and  swelling  of  the  mucous  membrane  and  subjacent  tis- 
sues, and  in  others  they  are  rather  of  a  sloughy  nature,  and 
form  upon  a  surface  dark  coloured  by  asthenic  congestion. 

Epulis  (cTri,  ov\ov)  is  a  fibrous  tumour  which  originates  in 
the  fibrous  tissue  of  the  gums,  or  in  the  periosteum,  and  not 
only  grows  outward  toward  the  cavity  of  the  mouth,  but  also 
penetrates  into  the  Haversian  canals  and  cancelli  of  the  bone. 
Its  surface  is  generally  pretty  smooth,  "  like  the  gum,"  or  it 
maybe  rough  and  more  or  less  lobulated.  "  Osseous  spiculse, 
not  uncommonly  shoot,"  according  to  Mr.  Tomes,  "from  the 
surface  of  the  jaw  into  the  tumour,  and  in  some  cases  iso- 
lated nodules  of  bone  (calcification  ?)  are  found  in  the  sub- 
stance." Pohjpiis  of  the  gum  is  a  local  hypertrophy  of  its 
tissue,  occasioned  by  some  mechanical  irritation.  It  shows, 
"on  section,  an  undulating  fibro-cellular  tissue,  covered  by 
a  thick  layer  of  epithelium."  Vascular  hmiovrs,  consisting 
essentially  of  dilated  vessels,  sometimes  aj^pear  on  the  gums. 
Mr.  Tomes  describes  one  of  a  bright  scarlet  colour,  soft  in 
texture,  and  easily  compressed  and  emptied  of  blood,  and 
prone  to  bleed  on  slight  irritation.  Cancer,  almost  always  in 
the  form  of  scirrhus,  occasionally  attacks  the  gums.  Its  size 
varies  usually  from  that  of  a  pea  to  that  of  a  nut.  It  ulce- 
rates after  a  time  and  may  throAv  out  fungous  growths. 

The  vesicles  of  herpes  and  the  pustules  of  variola  occa- 
sionally are  developed  upon  the  buccal  mucous  membrane. 

The  croupy  process  (the  diphtheritis  of  Bretonneau),  appears 
in  adults,  according  to  Hokitansky,  in  two  forms.  In  one, 
"  after  a  previous  vivid  or  dark  purple  reddening  of  one  or 
more  papillse,  and  the  vesicular  elevation  of  the  epithelium 
at  the  point  and  the  sides  of  the  tongue,  dots  or  patches, 
of  the  size  of  a  lentil  or  pea,  appear  on  the  inner  surface  of 
the  lips  and  cheeks,  and,  finally,  on  the  mucous  membrane 
of  the  fauces.  They  present  an  exudation,  which  has  a 
frosted,  or  fiocculent,  or  villous  appearance,  or  is  more  of  a 
membranous  character,  and  extends  into  the  cavities  of  the 
follicles  ;  it  is  of  a  greyish  or  yeilowish- white  colour,  and  of 
a  lardaceous,  or  soft,  creamy  or  fluid  consistency;  if  removed, 
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a  shallow,  excoriated  depression,  surrounded  by  an  inflamed 
margin,  remains,  on  which  the  exudation  is  repeated,  mvol- 
ving  a  further  destruction  of  the  mucous  tissue.  In  the 
second  instance,  livid  spots,  which  rapidly  coalesce,  and  be- 
come mvested  with  a  dirty,  grey,  shaggy,  pidtaceous  and 
sanious  exudation,  form  upon  the  softened,  bleeding  gums, 
and  the  mucous  membrane  of  the  cheeks,  the  fauces,  and  the 
tonsils.  The  gums  themselves  ultimately  degenerate  into 
a  bad-looking,  piilpy,  sanious  mass,  and  the  mucous  mem- 
brane of  the  cheeks  and  fauces,  underneath  the  exudations, 
is  equally  found  converted  into  a  friable,  foetid  pulp,  or  a 
firm  slough."  The  epidemic  adynamic  character  of  the  above 
described  process,  is  now  well  known.  Andral,  writing  more 
than  twenty  years  ago,  contended  most  justly  that  the  con- 
gestion of  the  part  affected,  though  first  in  order,  was  but 
secondary  in  regard  to  causal  agency  ;  and  Rokitansky's  in- 
vestigations of  the  different  kinds  of  intra-  and  extra- vascular 
fibrine,  which  Ave  have  before  noticed,  have  made  it  almost 
certain  that  the  essence  of  the  disease  consists  in  an  altera- 
tion of  the  liquor  sanguinis,  which  gives  rise  to  unhealthy 
exudation  fi-om  the  blood-vessels  at  various  parts.  Andral 
mentions  that  blistered  and  all  denuded  surfaces,  during 
the  prevalence  of  such  epidemics,  become  covered  with  false 
membranes  like  those  which  form  on  mucous  surfaces.  Wounds 
and  ulcers  at  such  periods  are  found  unusually  inapt  to  heal, 
and  all  experience  of  the  juvantia  and  Icedentia,  seems  to  tes- 
tify that  the  local  morbid  process  is  extremely  different  from 
common  inflammation,  and  is  essentially  dependent  upon  a 
grave  alteration  of  the  general  system.  The  colour  of  the 
exudation,  which  is  naturally  whitish,  is  often  rendered 
darker  by  sanguineous  effusion  saturating  it ;  when  this  is  the 
case  its  aspect,  and  the  extreme  fcetor  which  it  exhales,  give 
to  it  a  considerable  resemblance  to  a  gangrenous  slough.  This 
would  be  still  more  increased  if  it  were  situated,  as  it  some- 
times is,  beneath,  and  not  upon  the  layer  of  epithelium. 

The  succeeding  kinds  of  ulceration  which  we  shall  describe 
are,  for  the  most  part,  seen  in  children.  AjMhce  are  small 
whity  specks,  sometimes  so  closely  set  together  that  they  coa- 
lesce and  form  patches,  which  may  be  very  extensive.  They 
separate  after  a  time,  leaving  the  mucous  membrane  beneath 
either  simply  excoriated,  or  sviperficially  ulcerated.  After 
being  detached  they  are  often  produced  again,  and  this  may 
occur  several  times  in  succession.  It  is  not  yet  quite  decided 
of  what  these  specks  really  consist ;  analogy  would  support 
the  olden  opinion  of  their  being  simply  a  variety  of  false 
membrane,  but  some  microscopists  contend  that  they  are 
solely  clusters  of  parasitic  fungi.  We  incline  with  Dr.  West 
to  the  belief  that  the  former  opinion  is  the  more  correct,  not 
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that  we  doubt  the  correctness  of  the  observation  of  a  growth 
of  fungi  in  the  exudation,  but  that  we  think  it  much  more 
jDrobable  that  these  are  developed  secondarily  in  an  imhealthy, 
aplastic,  animal  matter,  which  is  freely  exposed  to  the  con- 
tact of  air.  Dr.  West  suggests  the  idea  that  the  sporules  of 
this  fungous  growth  might,  by  lighting  upon  the  mucous  mem- 
brane, and  exciting  irritation  there,  cause  the  production  of 
the  apthous  specks.  This,  we  think,  is  very  improbable,  as, 
were  this  the  case,  but  few  children  could  hope  to  escape : 
the  diffused  sporules  which  affect  one  child,  might  as  well 
affect  all  who  were  at  all  disposed.  It  should  be  mentioned 
that  the  term  muguet  is  applied  by  the  French  to  the  more 
extensive  deposits  of  this  kind.  Bad  health,  indigestion,  or 
abdominal  disorder  are  the  precursors  and  attendants  on 
aphthae.  The  whole  of  the  buccal  mucous  membrane  ap- 
pears to  be  in  a  state  of  asthenic  inflammation,  and  the  same 
condition  extends  in  some  measure  to  the  whole  alimentary 
track.  The  disorder  is,  certainly,  a  general  one,  manifesting 
itself  by  a  local  symptom,  and  not  confined  to  that  part. 
Adults  are  sometimes  affected  by  aphthre  as  the  result  of  in- 
digestions, or  as  indication  of  decaying  vital  powers.  A  late 
eminent  physician  prognosticated  his  own  approaching  de- 
cease from  the  appearance  of  aphthae  on  his  tongue.  Dr.  H. 
Salter  describes  small  circular  ulcers  which  form  at  the  tip 
and  along  the  edges  of  the  tongue.  These  we  have  experienced 
ourselves,  and  can  scarce  tliink  they  should  be  separated  from 
aphthse.  According  to  him  they  are  produced  by  the  effu- 
sion of  lymph  into  one  of  the  fungiform  papilla;,  which  soon 
disappears  by  sloughing  or  ulceration,  leaving  an  ulcer  which 
continues  to  spread  for  some  time. 

Follicular  stomatitis  is  described  by  Dr.  West  as  sometimes 
idiopathic,  sometimes  a  concomitant  of  measles.  In  either 
case  it  is  rare,  after  five  years  of  age.  "The  mouth  is  hot; 
its  mucous  membrane  generally  of  a  livid  red,  while  a  coat  of 
thin  mucus  covers  the  centre  of  the  tongue.  On  the  surface 
of  the  tongue,  especially  near  its  tip  on  the  inside  of  the  lips, 
the  cheeks,  rear  the  angles  of  the  mouth,  and  less  often  in 
other  situations,  also,  may  be  seen  several  small,  isolated, 
transparent  vesicles  on  the  ulcers,  which,  after  bursting,  they 
leave  behind.  The  ulcers  are  small,  of  a  rounded  or  oval 
form,  not  very  deep,  but  having  sharply  cut  edges  ;  and  their 
surface  is  covered  by  a  yellowish  white,  firmly-adherent 
slough."  "  When  the  ulcers  are  healii^g,  no  change  in  their 
aspect  is  observable,  and  they  continue  to  the  last  covered 
by  the  same  yellow  slough,  but,  by  degrees,  they  diminish  in 
size  ;  and  seldom  or  never  is  any  cicatrix  observable  in  the 
situation  which  they  occupied."  The  vesicles  form  in  crops, 
not  generally  containing  many ;  the  resulting  ulcers  some- 
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times  coalesce  and  form  a  continuous  patch.  The  affection  is 
sometimes  complicated  with  herpes  of  the  skin  of  the  lips, 
and  might  almost  be  considered  as  a  similar  eruption  of  the 
mucous  surface. 

In  ulcerative  stomatitis,  as  described  by  the  same  observer, 
"  the  gums  are  red,  swollen  and  spongy,  and  their  edge  is 
covered  with  a  dirty  white  or  greyish  pultaceous  deposit ;  on 
removing  which  their  surface  is  exposed,  raw  and  bleeding. 
At  first  only  the  front  of  the  gum  is  thus  affected  ;  but  as  the 
disease  advances,  it  creeps  round  the  teeth  to  their  posterior 
surface,  and  then  destroying  the  gum,  both  in  front  and  be- 
hind them,  leaves  them  denuded,  and  very  loose  in  their 
sockets.  On  those  parts  of  the  lips  and  cheeks,  however, 
which  are  opposite  to,  and  consequently  in  contact  with,  the 
ulcerated  gums,  irregular  ulcerations  form,  which  are  covered 
with  a  pultaceous  pseudo-membranous  deposit,  similar  to  that 
which  exists  on  the  gums  themselves.  Sometimes,  too,  depo- 
sits of  false  membrane  take  place  on  other  parts  of  the  mside 
of  the  mouth,  the  surface  beneath  being  red,  spongy,  and 
bleeding,  though  not  distinctly  ulcerated.  .  .  .  When  reco- 
very has  commenced,  the  disease  ceases  to  spread  ;  the  di"i- 
velling  of  foetid  saliva  diminishes,  the  w^hite,  pultaceous 
deposit  on  the  gums,  or  on  the  ulcerations  of  the  cheek  or 
lips,  becomes  less  abundant ;  the  ulcers  themselves  grow  less  ; 
and,  finally,  the  gums  become  firm,"  and  slowly,  and  perhaps 
with  partial  relapses,  regam  their  healthy  condition.  The 
disease  is  common,  rarely  fatal,  rarely  associated  with,  or 
proceeding  to  gangrene.  It  is  sometimes  designated  by  the 
term  Noma. 

True  gangrene  of  the  mouth  is  a  much  less  frequent,  and 
much  more  fatal  affection.  It  is  very  seldom  idiopathic, 
almost  always  occurring  consecutively  to  measles  or  some 
other  disease.  Messrs.  Rilliet  and  Barthez  found,  out  of 
twenty-nine  cases,  nineteen  aged  from  two  to  five  years,  and 
ten  aged  from  six  to  twelve.  We  agahi  quote  Dr.  West's 
description,  which  pictures  very  well  the  only  case  which  we 
have  witnessed  ourselves.  There  is  at  first  scarce  any  suffer- 
ing, and  some  unusual  foetor  of  the  breath,  some  profuse 
secretion  of  offensive  saliva,  and  swellmg  of  the  cheek,  are  the 
first  circumstances  which  are  observed.  The  characters  of  the 
swelling  of  the  cheek  are  almost  pathognomonic.  It  is  not  a 
mere  puffiness,  but  is  tense,  red,  and  shining — looking  "as  if 
its  surface  had  been  besmeared  with  oil,  and  in  the  centre  of 
the  swollen  part  there  is  generally  a  spot  of  a  brighter  red 
than  that  around.  The  cheek  feels  hard,  and  is  often  so  un- 
yielding, that  the  mouth  cannot  be  opened  wide  enough  to 
get  a  good  view  of  its  interior.  The  disease  is  almost  always 
limited  to  one  side,  and  generally  to  one  cheek."  Occasionally 
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it  begins  in  the  lower  lip,  neA'er  in  the  upper,  but  it  may 
extend  to  either.  "  "Whatever  be  the  situation  of  the  external 
swelling,  there  will  generally  be  found  within  the  mouth,  at  a 
point  corresponding  to  the  bright  red  central  spot,  a  deep 
excavated  ulcer,  with  ii-regular  jagged  edges,  and  a  surface 
covered  by  a  dark,  brown,  shreddy  slough.  The  gums  oppo- 
site to  the  ulcer  are  of  a  dark  colour,  covered  A\-ith  the  putri- 
lage  from  its  surface,  and  in  part  destroyed,  leaving  the  teeth 
loose,  and  the  alveolse  denuded.  Sometimes,  especially  if  the 
disease  be  fui'ther  advanced,  no  single  spot  of  ulceration  is 
recognizable,  but  the  whole  inside  of  the  cheek  is  occupied  by 
a  dirty  putrilage,  in  the  midst  of  which  large  shreds  of  dead 
mucous  membrane  hang  do^\^l.  As  the  disease  extends  within 
the  cheek,  a  similar  process  of  destruction  goes  on  upon  the 
gum,  and  the  loosened  teeth  drop  out  one  by  one.  The  saliva 
continues  to  be  secreted  profusely,  but  shows  by  the  changes 
which  take  place  in  its  character  the  progress  of  the  disease. 
At  first,  though  remarkable  for  its  foetor,  it  is  otherwise  un- 
altered, but  afterwards  loses  its  transparency,  and  receives 
from  the  putrefying  tissues,  over  which  it  passes,  a  dirty, 
greenish,  or  brownish  colour,  and  at  the  same  time  acquires  a 
still  more  repulsive  odour.  "While  the  gangrene  is  thus  going 
on  inside  the  mouth,  changes  no  less  remarkable  are  taking 
place  on  the  exterior  of  the  face.  The  redness  and  swelling 
of  the  cheek  extend,  and  the  deep  red  central  spot  grows 
larger.  A  black  point  appears  in  its  midst,  at  fii'st  it  is  but  a 
speck,  but  it  increases  rapidly,  still  retaining  a  circular  form 
— it  attains  the  bigness  of  a  sixpence,  a  shilling,  a  half-crown, 
or  even  a  larger  size.  A  ring  of  intense  redness  now  encircles 
it,  the  gangrene  ceases  to  extend,  and  the  slough  begins  to 
separate.  Death  often  takes  place  before  the  detachment  of 
the  eschar  is  complete  ;  and  it  is  fortunate  when  it  does  so,  for 
sloughing  usually  commences  in  the  parts  left  behind.  The 
interior  of  the  mouth  is  now  exposed,  its  mucous  membrane 
and  the  substance  of  the  cheek  hang  down  in  shreds  from 
amidst  a  blackening  mass,"  which  exhales  a  horrible  foetor. 
There  is  no  acute  pain  throughout,  the  patient  is  generally 
rather  drowsy,  and  death  takes  place  quietly  in  most  cases. 
No  cause  has  been  assigned  for  the  occxu-rence  of  gangrene  in 
this  part,  all  that  can  be  said  is  that  a  true  mortification  or 
death  of  the  textures  seems  to  take  place,  wliich  is  itself  the 
primary  exH,  and  not  the  result  of  inflammation,  disease  of 
the  vessels,  or  obstruction  of  their  channels.  This  is  a  good 
illustration  of  the  doctrine  we  maintained,  when  speaking  of 
mortification,  viz.,  that  it  essentially  consisted  in  a  loss  of 
the  vital  powers  which  maintain,  in  opposition  to  those  of 
inorganic  chemistry,  the  complex  constitution  of  the  animal 
tissues. 
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The  tongue  is  liable  to  be  affected  by  inflammation,  or  glos- 
sitis, as  it  is  termed.  This  in  some  rare  cases,  said  by  Dr, 
Salter  to  occur  most  often  in  scrofulous  persons,  causes  the 
formation  of  abscess.  On  the  matter  being  evacuated,  the 
tongue  speedily  retiirns  to  a  healthy  state.  Sometimes  a  par- 
tial inflammation  of  the  tongue  is  met  with,  the  morbid  pro- 
cess being  confined  to  the  portion  of  the  base  bounded  in  front 
by  the  V-shaped  line  of  circumyallate  papillte.  It  occurs  as 
an  extension  of  tonsillitis,  which  we  shall  presently  notice. 
Deglutition  in  these  cases  is  seriously  interfered  with.  The 
inflammation  of  the  gums,  which  is  produced  by  mercury, 
sometimes  involves  the  tongue,  and  occasions  in  some  cases 
very  great  and  rapid  swelling.  It  does  not  seem  to  have  even 
produced  suppuration.  One  variety  of  glossitis  has  been  dis- 
tinguished by  the  term  erectile  by  Dr.  Salter.  He  describes 
"  the  morbid  condition  of  the  tongue  in  this  disease  as  con- 
sisting in  an  enormous  and  rapid  distension  of  the  organ  by 
blood,  rendermg  it  very  large,  hard,  and  stiff.  The  distension 
becomes  so  great  that  respiration  through  the  mouth  is  quite 
prevented,  and  even  can  with  difficulty  be  performed  through 
the  nostrils.  Though  the  congestion  becomes  so  intense  that 
the  organ  is  of  a  dark  black  colour,  neither  mortification  nor 
abscess  appears  to  have  ever  taken  place.  Free  incisions  give 
exit  to  the  blood,  and  recovery  ensues.  Sometimes  one-half  of 
the  tongue  only  is  affected.  In  most  cases  it  occurs  in  persons 
who  are  in  perfect  health,  and  without  any  manifest  exciting 
cause. 

Severe  and  deep  ulcerations  of  the  tongue  may  arise  "  from 
mere  disorder  of  the  alimentary  canal,"  especially  in  debili- 
tated persons.  Some  of  these  attended  Avith  much  induration 
may  bear  a  very  close  resemblance  to  cancerous  ulcers.  Con- 
stitutional syphilis  produces  small  superficial  cu-cular  ulcers, 
which  sometimes  extend  in  depth,  and  sometimes  in  length 
only.  Rhagades  or  fissures  result  from  the  same  cause  ;  they 
often  occupy  the  medium  line  in  the  front  part  of  the  organ  ; 
they  may  be  mere  cracks,  or  extend  three-quarters  of  an  inch 
in  depth,  with  irregular  ulcerated  edges.  Often  they  are 
associated  with  tubercles  of  the  surface  of  the  tongue.  These, 
which  are  admirably  described  by  Dr.  H.  Salter  under  the 
name  of  glossg  tubercle,  appear  to  be  of  the  same  nature  as  the 
syphilitic  tubercles  termed  gummata.  Eicord  speaks  of  them 
as  deep-seated  tubercles  of  the  subcutaneous  areolar  tissue, 
a  kind  of  chronic  furuncles  ;  and  refers  to  two  cases  of  recur- 
ring sv-philis,  in  which  the  tongue  was  so  full  of  them,  that  it 
felt  as'  if  stuffed  with  nuts.  According  to  the  French  observer 
they  produce  horrible  destructive  ulcerations.  Dr.  H.  Salter 
describes  them  "  to  consist  in  an  effusion  of  lymph  into  the 
cellular  tissue  underlying  the  mucous  membrane  ;  this  effusion 
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is  very  dense,  and  raises  and  distends  the  sui'face  of  the  tongue 
at  the  affected  part  above  the  surrounduig  portions  ;  the  effect 
is  that  the  papillae  near  it  are  opened  out,  and  sometimes 
totally  obliterated.  Hence  the  siirface  of  the  tubercles  is 
smooth,  and  as  they  become  absorbed  the  papillse  reappear 
again. 

The  tongue  is  liable  to  be  the  seat  of  cancerous  growths  of 
the  scirrhous  and  epithelial  species.  The  former  is  described 
by  Mr.  Travers  as  at  fii'st  being  an  ii-regular  rugged  knob, 
generally  situated  in  the  anterior  third,  and  midway  between 
the  raphe  and  one  edge.  Ulceration  sometimes  takes  place 
very  rapidly ;  the  surface  at  the  same  time  throwing  out  luxiiri- 
ant  fungous  growths  :  in  other  cases  it  "  is  very  uneven,  clear 
and  bright  granulations  appearing  in  parts,  and  in  others  deep 
and  sloughy  hollows."  In  a  peculiarly  uiteresting  case  of 
epithelial  cancer,  carefully  w^atched  by  Dr.  H.  Bennett,  the 
fii'st  appearance  of  the  disease  was  a  small  ulcer  on  the  mar- 
gui  of  the  tongue.  This  extended  in  spite  of  its  being  shielded 
from  the  pressure  of  the  teeth,  and  had  hard  everted  edges, 
Tindermrned  some  way  by  ulceration.  These  became  more 
ragged,  and  here  and  there  over  the  surface  some  degree  of 
suppui'ation  and  sloughing  occurred.  Much  improvement 
followed  the  excision  of  the  tumour — the  wound  healed  fa- 
vourably. Not  long  after,  however,  the  glands  under  the 
jaws  enlarged,  and  were  removed ;  and  in  about  nine  months 
after  this,  the  disease  returned  in  the  tongue  and  proved 
fatal.  The  morbid  growth  which  had  been  removed,  pre- 
sented on  a  transverse  section,  a  tract  of  white,  indurated, 
convoluted  structru-e  immediately  below  the  ulcer,  and  above 
the  muscular  substance  of  the  tongue.  This  indiirated  tract 
was  half  an  inch  thick  posteriorly,  and  consisted  of  a  fibroid 
structiu-e  enclosuag  debris  of  muscular  fibre,  and  some  of  the 
characteristic  circular  loculi  of  epithelial  cancer.  The  surface 
of  the  ulcer  was  covered  with  papillary  elevations,  which 
consisted  chiefly  of  enlarged,  softened,  epithelial  scales  split- 
ting into  fibre,  so  as  to  form  a  kind  of  fringe.  This  history 
shows,  wc  think,  beyond  any  dovibt,  that  what  Dr.  Bennett 
would  distinguish  as  cancroid  are  in  many,  if  not  most  cases, 
as  true  cancers  as  any  of  the  other  species.  The  circumstance 
mentioned  by  Dr.  Bemictt  in  his  Appendix  to  his  work  is 
curious  and  significant,  viz.,  that  the  enlarged  glands  beneath 
the  jaw  contained  quantities  of  epithelial  scales  similar  to 
those  found  ui  the  primary  growth.  This  indicates  a  poten- 
tiality in  the  blastema,  absorbed  from  the  epithelial  tumour 
to  cause  a  reproduction  of  like  cell  structure. 

Fatty  tumours  and  simple  cyst-  are  occasionally  met  with  in 
the  tongue,  and  Dr.  Salter  mentions  the  occurrence  of  pedi- 
cm\.3XqA  polypoid  groioths,  which  seem  to  be  of  the  nature  of 
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fibrous  tumours,  or,  perhaps,  in  some  cases,  of  enchondroma. 
Tlie  tongue  is  liable  to  be  affected  by  an  extraordinary  hyper- 
trophic enlargement,  in  consequence  of  which  it  protrudes  from 
the  mouth,  sometimes  as  much  as  two  and  a  half  inches.  The 
structure  is  altered,  becoming  much  more  dense  than  natural ; 
but  it  has  not  been  determined  exactly  in  what  the  alteration 
consists.  In  one  case,  recorded  by  Mr.  Liston,  the  enlarge- 
ment of  the  organ  seems  to  have  been  occasioned  by  the 
development  of  nsevus-like  structure.  Atropihy  of  the  tongue 
only  occurs  as  the  consequence  of  paralysis,  from  division  of 
the  hypoglossal  nerve,  or  attacks  of  hemiplegia.  It  is  of 
course  confined  to  the  affected  side.  Dr.  Salter  gives  an 
interesting  account  of  the  morbid  changes  Avhich  the  lingual 
papillae  undergo.  The  circumvallate  papillae  may  be  hyper- 
trophied  and  form  little  tumours  as  large  as  peas.  The  ejji- 
thelial  caps  of  the  conical  or  filiform  papilke  may  become  ex- 
traordinarily elongated,  so  as  to  be  half  an  inch  long :  they 
are  of  a  dark  colour,  and  look  exactly  like  little  brown  hairs. 
Minor  degrees  of  this  condition  are,  we  think,  not  uncommon. 
The  papillas  sometimes  become  atrophied.  "  Mr.  Lawrence 
mentions  the  case  of  a  person,  in  whom,  from  habitual 
drinking,  the  tongue  was,  for  the  greater  part  of  its  surface, 
destitute  of  papillae  :  it  w^as  white,  smooth,  and  opaque  on 
the  sui-face."  Blood  and  lymph  may  be  effused  into  the 
substance  of  the  fungiform  papillae.  The  pus  which  so  com- 
monly collects  on  the  surface  of  the  tongue  in  disease,  con- 
sists of  detached,  and  more  or  less  disintegrated  epithelium, 
with  varying  proportions  of  amorphous  matter.  We  can 
corroborate  Dr.  Salter's  statement,  that  in  some  healthy  per- 
sons the  tongue  is  habitually  furred.  In  very  rare  cases  the 
frasnum  of  the  tongue  is  so  short,  that  it  is  quite  tied  down  to 
the  floor  of  the  buccal  cavity,  and  cannot  perform  its  proper 
movements.  Minor  degrees  of  the  same  condition  are  not 
infrequent,  and  gradually  improve  of  themselves.  In  the 
opposite  condition,  "  the  movements  of  the  tongue  are  too 
free  ;  it  can  be  inverted,  and  its  apex  thrown  back  into  the 
pharynx,  which  embraces  it,"  and  thus  the  access  of  air  to 
the  lungs  through  the  glottis  is  prevented.  The  sides  of  the 
tongue  have  been  known  to  become  closely  adherent  to  the 
internal  surface  of  the  cheeks. 

The  tonsils  are  a  more  common  seat  of  inflammation  and  its 
consequences.  In  an  acute  attack  they  become  more  or  less, 
sometimes  enormously  swollen,  so  as  to  impede  the  respira- 
tion. The  pillars  of  the  fauces,  and  the  soft  palate,  are  also 
involved  in  the  inflammation.  Suppuration  often  occurs,  and 
is,  perhaps,  the  best  result,  next  to  complete  resolution ;  but 
more  frequently,  the  imperfectly  subdued  hyperemia  pro- 
duces  actual   enlargement,    and    fresh   attacks   recurring,    a 
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chronic  hypertrophy  of  the  gland  is  the  result.     We  have 
examined  some  enlarged  tonsils  which  had  been  excised,  and 
found  their  structure  to  be  quite  identical  with  that  of  the 
healthy  gland,  so  that  the  alteration  constituted  a  true  hyper- 
trophy.    It  seems  worth  while  to  notice  briefly  the  structure 
of  the  tonsils,  which  we  think  is  not  well  understood,  as  it 
explains  in  some  measure  their  great  liability  to  hypertro- 
phic enlargement.     They  are  made  up  of  a  number  of  dupli- 
catures  and   involutions   of  the   mucous  membrane,  which, 
however,  is  difi'erently  constituted  here  to  what  it  is  in  other 
parts  in  the  vicmity.     A  vertical  section  shows  the  thin  sur- 
face-layer of  scaly  epithelium  with  a  thick  underlying  stra- 
tum, consisting  of  nuclear,  or  very  slightly  developed  celloid 
particles.     This  layer  is  traversed  by  vessels,  which  are  of 
capacious  size  in  hypertrophied  specimens,  running  up  to  the 
basement  membrane  which  supports  the  layer  of  scaly  epithe- 
lium.    When  there  is  any  habitual  hyperaamia,  and  conse- 
quent exudation,  this  low  submucous  celloid  growth  readily 
assimilates  the  effused  plasma  into  similar  substance,  and  so 
the  enlargement  continually  goes  on.     The  morbid  condition 
which  most  resembles   it   is   enlargement   of   the   Peyerian 
patches,  which  we  shall  presently  describe.     Induration  not 
unfrequently  occurs  as  the  result  of  inflammation,  and  de- 
pends, beyond  doubt,  on  a  fibroid  development  of  the  exuda- 
tion.    Rokitansky  says,  "  In  scrofulous  subjects  the  tonsils 
are  often  afi"ected,  in  addition  to  hypertrophy  and  habitual 
hyperajmia,  with  a  peculiar  blennorrhcea,  and  the  purulent 
secretion  not  unfrequently  becomes  inspissated,  so  as  to  form 
tubercular  cheesy  plugs,  or  even  chalky  concretions.     These, 
in  their  turn,  keep  up  a  perpetual  state  of  irritation  in  the 
tonsils."    Cancerous  disease  is  very  rare  in  this  situation,  but 
common  indui-ated  enlargement  has  often  been  spoken  of  as 
scu-rhous. 

II, MORBID  CONDITIONS  OF  THE  TEETH. 

The  brief  summary  that  we  shall  give  of  these  conditions  is 
taken  from  the  excellent  work  of  Mr.  Tomes  on  the  subject, 
to  which  we  must  refer  for  fuller  uiformation.  JMalposition  of 
the  other  teeth  is  scarce  more  than  a  disfigurement,  but  when 
the  wisdom  teeth  take  a  wrong  direction  the  effects  produced 
are  sometimes  very  mischievous.  Those  of  the  lower  jaw 
cause  more  serious  evil  by  their  wanderings  than  those  of  the 
upper.  Sometimes  the  tooth,  though  not  deviating  from  its 
proper  position,  is  held  do^\^^  by  indurated  gum.  Esquirol 
mentions  a  case  in  which  mental  derangement  depended  on 
this  cause.  The  wisdom  tooth  may  take  a  false  direction 
inward  or  outward,  and  cause,  by  its  pressure,  ulceration  of  the 
tongue  or  the  cheeks.     It  may  grow  directly  forwards  against 
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the  posterior  surface  of  the  second  molar,  which  has  proved 
the  source  of  severe  pain,  resisting  all  treatment  but  that  of 
extracting  the  offending  tooth.  Lastly,  the  tooth  may  advance 
against  the  coronoid  process,  causing  disease  and  necrosis  of 
the  bone,  and  inflammation  and  abscess  in  the  surrounding 
parts.  The  teeth  are  very  liable  to  caries,  which  is  an  affec- 
tion very  much  of  the  same  kind  as  that  occurring  in  bones. 
Mr.  Tomes  believes  that  "  the  dentine,  from  abnormal  (nutri- 
tive) action,  loses  its  vitality,"  and  therewith  becomes  liable 
to  be  decomposed  by  the  fluids  of  the  mouth.  It  seems  neces- 
sary that  both  conditions  should  exist,  that  the  tissue  should 
be  dead,  and  that  the  oral  fluids  should  be  in  an  acid  state, 
capable  of  dissolvmg  it.  Test  paper  applied  to  carious  teeth 
almost  invariably  shows  the  presence  of  free  acid.  Healthy 
saliva  is  alkaline,  while  that  of  dyspeptic  persons  is  prone  to 
be  acid,  and  it  is  in  such  that  caries  is  most  apt  to  occur. 
The  enamel  is,  of  course,  first  affected,  but  a  very  small 
perforation  through  this  tissue  may  exist  with  a  considerable 
amoiuit  of  disease  in  the  subjacent  dentine.  It  appears  that 
when  the  acid  solvent  has  once  penetrated  to  the  surface  of 
the  dentine,  it  extends  laterally  under  the  enamel,  destroying, 
extensively  perhaps,  the  body  of  the  tooth,  and  undermining 
and  eroding  the  enamel  on  its  attached  surface.  The  destruc- 
tive process  does  not  go  on  nearly  so  fast  in  the  fang,  which 
seems  to  possess  a  higher  degree  of  vitality  than  the  crown. 
A  most  interesting  observation  of  Mr.  Tomes  demonstrates 
completely  the  vital  nature  of  the  actions  going  on  in  the 
dentine  under  the  influence  of  disease.  He  shows  that  when 
a  portion  of  dentine  has  become  dead  it  is  circumscribed  by 
the  consolidation  of  the  adjacent  living  tissue.  "  The  tubes 
become  filled  up,  they  are  rendered  solid,  and  the  circulation 
is  cut  off  from  the  dead  mass  by  the  obliteration  of  the  tubes." 
It  is  remarkable,  "  that  the  consolidation  does  not  go  on 
gradually  from  without  inwards,  keeping  in  advance  of  the 
decay,  but  occurs  at  intervals."  It  is  formed  also  in  succes- 
sive lines,  a  second  one  being  produced  when  the  first  begins 
to  be  attacked,  and  afterwards  a  third,  when  the  second  gives 
way.  The  consolidated  zones  vary  in  width  and  in  complete- 
ness, probably  according  to  the  vigour  of  the  conservative 
action.  Another  interesting  exhibition  of  vital  action  is 
displayed  in  the  production  of  secondary  dentine  by  the 
surface  of  the  pulp,  under  the  excitement  of  caries  in  the 
contiguous  tissue.  This  vascular  papilla,  originally  the  for- 
mative organ  of  the  dentine,  which  had  for  years  confined 
its  action  to  nourishing  the  perfected  structui'e,  under  the 
stimulus  of  disease  renews  its  formative  action,  and  throws 
out  a  barrier  between  itself  and  the  advancing  mischief. 
How  very  analogous  is  this  to  the  throwing  out  of  lymph  on 


484  MOBBID  CONDITIONS  OF  THE  TEETH, 

the  outer  surface  of  a  hollow  viscus  which  is  threatened  with 
ulcerative  perforation  !  The  structure  of  secondary  dentine 
is  not  so  perfect  as  the  original,  and  it  is  commonly  vascular. 
Under  the  microscope  "  a  transverse  section  of  carious  den- 
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tine,  rendered  soft,  like  cartUage,  from  the  loss  of  its  lime, 
presents  a  cribriform  appearance.  The  tubuli  are  much  en- 
larged and  irregular  in  outline,"  differing  entirely  from  their 
normal  shape.  This  indicates  that  the  solvent  enters  the 
tubes,  and  dissolves,  first,  their  walls,  and  afterwards  the 
intertubular  material.  In  the  consolidated  zones  the  deposit 
obliterating  the  tubes  is  fii-st  removed,  and  afterwards  their 
walls  and  the  mtervening  tissue.  A  confervoid  growth  is 
very  often  seen  on  carious  teeth,  and  on  the  tartar  that 
may  encrust  them.  Imperfect  formation  of  the  enamel  is 
a  frequent  cause  of  caries.  It  is  mostly  deficient  on  the 
surface,  presenting  deep  pits  with  the  intervening  struc- 
ture well  developed ;  sometimes,  however,  small  cavities 
exist  in  its  substance,  Avhile  the  rest  is  perfect.  Deep  narrow 
fissures  are  often  met  with  extending  from  the  free  surface  to 
within  the  Too^h  °^  ^^^  ^^^  °^  *^^  dentine  ;  the  enamel 
forming  tie  walls  of  these  is  in  parts  perfect,  in  parts  imper- 
fect. Not  only  may  the  enamel  be  deficient,  but  it  may  be 
also  imperfectly  formed  in  various  parts.  The  columns  of  its 
pulp  consist  of  cells  and  granules,  which,  normally,  beconie 
lost  and  fused  in  the  homogeneous  fibre  ;  sometimes  this 
fusion  does  not  take  place,  and  the  granules  remain,  giving 
the  enamel  fibre  a  permanently  granular  aspect ;  or  the  cells 
do  not  undergo  their  wonted  arrangement  and  elongation,  and 
thus,  though  they  calcify,  do  not  form  fibres.  Sometimes 
the  fibres  of  the  enamel  are  rot  perfectly  united  at  their 
margins;  the  resulting  interspace  may  either  appear  as  a 
broad  line,  or  as  a  series  of  minute  cells. 
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The  teeth  are  subject  not  only  to  decay,  but  to  death,  to 
necrosis,  which  may  be  either  complete  or  partial.  After  this 
has  occiu-red  certain  physical  changes  commence.  "  The  tooth 
gradually  assumes  a  darker  hue  than  natural,  "which  increases 
in  intensity  till  it  is  almost  black.  The  dental  periosteum 
gradually  detaches  itself  from  the  fang,  the  tooth  becomes 
loose,  and  unless  held  in  by  the  crooked  form  of  the  roots, 
drops  out.     The  sui-face  of  the  fangs  is  generally  rough,  and, 


Imperfect  formation  of  Enamel.   From  Mr.  Tomes'  'Vrork. 

A.  Enamel. 

B.  Dentine. 

c.  A  perforation  in  the  enamel. 

D.  A  cribriform  layer  of  tissue  in  the  enamel. 

E.  A  large  cell  lying  transverse  to  the  enamel  fibres. 

p.  Cells  in  the  enamel  about  the  apices  of  the  coronal  dentine. 
G.  Lines  of  minute  cells  between  the  enamel  fibres. 

near  the  neck,  dotted  OA-er  with  nodules  of  hard  green- 
coloured  tartar,  while  the  ends  of  the  roots  often  look  worm- 
eaten,  as  though  absorption  had  commenced."  Mr.  Tomes 
compares  the  process  of  necrosis  of  a  tooth  with  that  which 
occasions  the  shedding  of  the  antlers  of  a  deer.  In  both  the 
minute  tubes  or  cavities  through  which  nutrient  fluid  is  con- 
veyed, become  obliterated  by  calcareous  deposition  ;  the  whole 
tissue  being  consolidated  into  an  inorganic  mass.  The  dead 
tooth  acts  as  a  foreign  body  causmg  inflammation,  and  suppu- 
ration of  the  dental  periosteum,  as  well  as  absorption  of  the 
latter,  the  alveolus,  and  gums.  More  serious  effects  are^occa- 
sionally  produced,  "  the  periosteum  of  the  alveoli  becomes  in- 
flamed, together  with  the  neighbourmg  parts  :"  and,  if  the 
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case  be  still  neglected,  the  adjoining  tcctli  are  not  mifreqncntly 
lost,  and  necrosis  of  a  considerable  part  of  the  jaw  may  also 
result.  In  some  instances  -where  the  death  of  the  tooth  has 
taken  place  gradually  patches  of  newly-formed  conieutuni, 
throwni  out  by  the  irritated  dental  periosteum,  adhere  closely 
to  the  latter,  and  thus  the  tooth  is  held  in  its  place.  A  suigle 
spot  of  necrosis  in  the  fangs  may  cause  inflammation,  and 
abscess,  and  such  severe  pain  that  the  tooth,  though  otherwise 
quite  healthy,  is  obliged  to  be  removed.  "  Instances  are  not 
vmcommon  when  the  pulp  of  the  tooth  has  died  while  the  ex- 
ternal surface  of  the  fang  has  preserved  its  vitality.  In  these 
cases  the  dentine  becomes  discoloured,  and  gives  a  general 
dark  appearance  to  the  tooth.  One  of  the  three  fangs  of  a 
molar  tooth  may  alone  be  affected  by  necrosis,  or  the  disease 
may  be  confined  to  one  side  of  a  single  fang,  producing  absorp- 
tion of  the  gum  and  alveolus  on  that  side. 

The  layer  of  osseous  tissue,  called  cemcntum,  which  coats 
the  fangs  of  the  teeth,  is  liable  to  become  hypertrophied.  This 
may  proceed  to  such  an  extent  that  the  fang  near  its  extremity 
may  be  twice  the  diameter  of  the  neck.  It  rcsnlts  from  irri- 
tation of  the  dental  periosteum,  which  may  itself  be  occasioned 
by  cai-ics,  or  necrosis  of  the  tooth.  The  enlarged  fang  neces- 
sarily compresses  and  irritates  the  nerves  which  pass  through 
the  orifice  at  its  extremity  to  the  pulp  ;  and  tliis  irritation 
may  be  the  cause  of  epileptic  seizures,  or  paroxysms  of  neural- 
gic pain.  The  fangs  of  the  teeth  are  occasionally  absorbed  tu 
a  greater  or  less  extent,  in  some  rare  instances  to  the  same  ex- 
tent that  those  of  the  temporary  teeth  are.  The  dental  ptt/p, 
a  highly  sensitive  and  delicate  structm-e,  is  very  liable  to  be 
affected  by  severe  pain  from  tlie  irritation  of  caries  in  the  tootb, 
or  even  from  disease  of  the  pulp  of  an  adjacent  tooth,  or  one 
situated  on  the  opposite  side  or  even  in  the  other  jaw.  Tliis 
is  an  excellent  example  of  the  reflection  of  sensations.  In- 
flammation often  attacks  the  dental  i)ulp,  changing  its  natural 
pinkish  grey-colour  to  a  briglit  scarlet,  and  terminating  very 
commonly  in  its  suppuration  and  death.  Sometimes  when  there 
exists  an  opening  formed  perhaps  by  caries,  into  the  pulp  cavity, 
the  inflammation  aft'ects  only  a  part  of  the  pulp.  This  is  in- 
telligible from  the  circumstance  that  the  secreted  matter  has  a 
channel  of  exit,  and  docs  not  diffuse  itself  over  the  rest  of  the 
pulp,  and  also  because  the  irritation  of  the  oral  fluids,  and  of 
the  carious  dentine,  is  confined  to  the  adjacent  part  of  this 
structure.  The  inflammation,  after  having  caused  the  destruc- 
tion of  the  pulp,  may  extend  to  the  dental  periosteum,  and 
occasion  the  death  of  the  fang ;  it  may  even  extend  further  to 
the  periosteum  of  the  jaw,  and  produce  necrosis  of  the  bone. 
The  dental  pulp  may  be  removed  by  absorption  after  the  cavity 
of  the  tooth  is  laid  open  by  caries,  or  it  may  ulccralc  or  perish 
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from  gangrene.  Or  again,  it  may  become  the  seat  of  a  fungoid 
growth,  not  of  cancerous  nature,  which  is  sometimes  termed 
polypus. 

The  dental  pe7-iostetcm  may  be  inflamed  acutely,  or  chroni- 
cally. When  the  former  takes  place  it  causes  the  periosteum 
to  separate  to  a  greater  or  less  extent  from  the  surface  of  the 
fang,  leaving  a  cavity  which  is  occupied  by  pus.  The  cavity 
becomes  enlarged  at  the  expense  of  the  alveolus,  and  this 
chiefly  at  the  apex  of  the  latter.  Sometimes  the  pus  makes 
its  way  into  the  mouth  at  the  neck  of  the  tooth,  having  de- 
tached the  periosteum  up  to  that  pomt,  but  more  commonly 
the  abscess  advances  through  an  opening  in  the  alveolus  into 
the  gum  from  whence  it  ultunately  makes  its  ■way  to  the  sui'- 
face.  In  imhealthy  states  of  system  the  disease  may  involve 
the  bone  adjacent,  and  cause  necrosis  to  a  considerable  extent ; 
or  it  may  creep  on  and  affect  the  periosteum  of  contiguous 
teeth.  The  inflammation  rarely  arises  spontaneously,  most 
often  it  is  the  sequel  of  inflammation  of  the  pulp.  In  the 
chronic  form  there  is  no  tendency  to  the  formation  of  abscess, 
but  there  may  be  a  slight  discharge  of  pus  from  the  edge  of 
the  gum.  "  The  tooth  becomes  loose,  the  alveolus  absorbed, 
and  the  edge  of  the  gum  inflamed.  The  gum  gradually  sinks 
with  the  absorption  of  the  alveolus,  and  the  tooth  di-ops  out  or 
is  removed."  Sometimes  partial  chronic  mflammation  occurs, 
causing  "  the  periosteum  about  the  extremity  of  the  tooth  to 
become  thickened  and  nodulated."  The  alveoli  are  liable  to 
necrosis  from  various  causes  as  other  bone  is  ;  they  undergo 
absorption  in  old  age  naturally,  and  sometimes  prematurely  in 
persons  who  have  been  subjected  to  long-continued  salivation, 
or  whose  gums  have  been  rendered  unnaturally  vascular  by 
other  causes  ;  and  lastly  they  are  sometimes  the  seat  of  exos- 
tosis, which,  gradually  as  it  increases,  extrudes  the  tooth. 

III. ABNOllMAL  CONDITIONS  OF  THE  PHARYNX 

AND  CESOPHAGUS. 

This  part  of  the  alimentary  canal  may  be  congenitally  ab- 
sent, or  may  terminate  in  a  coecal  pouch,  or  be  fused  with  the 
trachea,  or  "be  dilated  into  a  sac,  or  in  rare  instances  be  tra- 
versed by  separate  fissures.  The  pharynx  and  oesophagus 
sometimes  become  dilated  throughout,  their  parietes,  and  espe- 
cially the  muscular  tunic,  being  hypertrophied.  Rokitansky 
alludes  to  one  case  iii  which  the  passage  was  large  enough  to 
admit  a  man's  arm.  In  some  instances  of  a  less  degree  of  dila- 
tation the  coats  ai-e  relaxed  and  attenuated.  Partial  dilatation 
appears  in  the  pouches  which  sometimes  are  formed  by  all  the 
coats  of  the  canal,  sometimes  consist  of  the  mucous  membrane 
only.  In  the  latter  case  "  the  mucous  membrane  is  protruded 
between  the  muscular  fibres,  and  becomes  dilated  by  the  food 


488 


THE  PHAETXX  A>'D  (ESOPHAGUS. 


that  enters  ;  it  is  at  last  forced  out  in  the  shape  of  a  eyUndri- 
eal  appendix,  -which  lies  between  the  vertebral  column  and  the 
oesophagus,  in  a  Ime  with  the  axis  of  the  pharynx,  so  that  all 
ingesta  pass  into  it,  and  death  from  starration  results." 

The  oesophagus  is  liable  to  be  constricted,  either  by  the  com- 
pression of  external  growths,  or  by  cicatrices  in  its  own  walls, 
the  results  of  former  ulceration  or  sloughing,  or  by  cancerous 
formations  in  its  coats.     Acute  inflammation  occasionally  at- 
tacks the  pharynx,  or  rather  its  mucous  hning,  chiefly  by  ex- 
tension of  the  disease  in  cynanche  tonsillaris,  or  simultaneouslT 
with  the  fauces  in  Scarlat.  anginos.     Sometimes  the  affection, 
though  then  generally  less  acute,  is  independent  and  consti- 
tutes cynanche  pharyngea.    Chronic  pharyngitis  is  very  com- 
mon, especially  in  persons  of  an  atenic  habit,  or  who"  speak 
much   from    the    throat.     The   mucous   membrane   appears 
slightly  swollen,  and  of  an  even  surface,  coloured  by  an  uniform 
redness,  and  denuded  to  some  extent  of  its  investing  epithe- 
lium.    In  many  cases  the  redness  is  more  patchy,  and  seems 
to  affect  more  the  small  veins  and  adjacent  capillaries,  and  is 
of  a  darker  tint.     M.  Chomel  has  described  one  form  of  this 
affection  in  which  the  mucous  follicles  are  specially  the  seat  of 
morbid  action.     He  says  the  arch  of  the  palate  is  seen  to  be 
covered  by  small  red  points,  which  are  more  thickly  dissemi- 
nated on  and  near  the  uvula.     These  become  more  nimierous 
and  larger  as  the  disease  advances,  till  at  length  they  run  into 
each  other,  forming  ridges  and  raised  patches,  between  which 
only  a  small  part  of  the  mucous  membrane  retains  its  natural 
appearance.     It  occurs  much  more  frequently  La  males  than 
females,  and  chiefly  between  the  fifth  and  seventeenth  years. 
Croupy  inflammation  sometimes  extends  to  the  pharynx  and 
commencement  of  the  oesophagus,  and,  on  the  continent' at  least, 
diptheritic  exudations  are  by  no  means  infrequent  in  this  situa- 
tion.    They  are  essentially  similar  to  those  which  form  on  the 
buccal  mucous  surface,  which  have   been  already  described. 
The  pustules  of  variola  are  occasionally  met  with  in  the  pharynx, 
and  those  which  are  caused  by  large  doses  of  tartar  emetic,  in 
the  lower  third  of  the  oesophagus.     The  same  part  of  this 
canal  is  Liable  to  softening,  which,  usually  associated  with  soft- 
ening of  the  stomach,  attacks  especially  the  left  side,  which 
adjoins  the  left  pleura,  and  occasions  perforation  and  eflFusion 
of  the  contents  of  the  stomach  into  this  serous  cavity.    Fibrous 
tumours  originating  in  the  submucous  or  deeper-seated  areolar 
tissues  may  grow   inward,   and  obtaining  an  investment   of 
mucous  membrane  hang  down  into  the  oesophagus  in  the  form 
of  a  poh-pus.   Sometimes  they  remain  without  thus  protruding 
in  the  submucous  tissue.     Tuben  ulous  deposit  is  very  rarely 
found  in  the  pharynx  or  oesophagus.    Cancer  is  more  frequent 
in  the  oesophagus  than  in  the  pharynx,  ia  the  proportion  of 
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thirteen  to  four  ;  in  tlie  former  it  mostly  affects  the  upper  part 
just  below  the  larj-nx  :  in  both  parts  it  almost  always  assumes 
the  form  of  infiltrated  scirrhus,  &om  an  ulcerated  basis  of  which 
soft  fungoid  growths  may  afterwards  sprout.  In  the  pharynx, 
according  to  Dr.  AValshe,  it  generally  presents,  at  least  in  the 
early  period,  "  a  hard  imperfectly  circumscribed  mass,"  which 
may  form  a  tumour  visible  externally.  In  the  oesophagus  it 
mostly  constitutes  an  annular  layer,  constricting  the  canal  for 
a  variable  distance,  and  often  by  extending  outward  produc- 
ing adhesion  of  the  diseased  mass  to  the  spinal  column.  We 
have  observed  one  instance  in  which  encephaloid  cancer  in  this 
situation  had  proceeded  to  a  considerable  extent  without  pro- 
ducing any  symptoms.  In  the  oesophagus  of  a  man  who  died 
with  peritonitis  there  was  a  thick  mass  of  encephaloid,  ulcerated 
on  the  surface  surrounding  the  lower  part  of  the  canal  just 
above  the  cardiac  orifice  of  the  stomach  for  an  inch  and  a  half. 
It  had  evidently  originated  in  the  submucous  tissue,  and 
grown  inward,  not  contaminating  the  other  coats.  Higher  up 
there  were  several  smaller  submucous  tumours.  Rokitansky 
mentions  the  formation  of  ulcerated  openings  communicating 
with  the  trachea  and  the  bronchi,  or  even  with  the  aorta  and 
the  right  pulmonary  arterj^ 

IV. ABNORMAL  CONDITIONS  OF  THE  PERITONErM. 

Congenital  defciencies  in  the  peritoneum  will,  of  course, 
exist  when  any  of  the  viscera  which  it  invests  are  absent,  or 
imperfect,  or  when  the  walls  of  the  abdominal  cavity  are  in 
a  like  state.  It  appears  also  that  the  various  folds  may  of 
themselves  be  imperfectly  developed,  e.  g.  the  omentum  or 
mesentery  may  be  tumaturally  small  or  absent.  On  the 
other  hand,  these  same  folds  may  be  of  unusual  dimensions, 
as  when  a  mesentery  of  more  than  common  length  allows 
the  intestines  to  float  up  to  the  surface  of  an  abdomen  dis- 
tended by  ascites.  Certain  pouches  are  also  occasionally 
met  with,  chiefly,  according  to  Rokitansky,  in  the  hypogastric, 
iliac,  and  inguinal  regions,  which  somewhat  resemble  com- 
mencing hernial  sacs,  and  like  them  may  inclose  and  in- 
carcerate portions  of  the  intestine.  Most  remarkable  changes 
in  the  shape  and  size  of  the  peritoneum  are  produced  by 
the  dropsical  distensions  which  it  undergoes,  and  the  dis- 
placements to  which  it  is  subjected  in  various  cases  of  large 
and  inveterate  hernia.  The  peritoneum  is  extremely  liable 
to  inflammation,  which  may  be  of  various  degress  of  acute- 
ness,  or  may  be  chronic  ah  initio.  The  former  is  extremely 
common,  and  results  not  only  from  all  causes  of  irritation 
applied  to  it,  but  also  originates  spontaneously ;  or,  as  Roki- 
tansky avers,  in  consequence  of  the  rheumatic  poison.  The 
inflammation  varies  much  in  extent,  very  often  it  is  general, 
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aflfecting  the  whole  membrane,  but  often  also  it  is  partial,  con- 
fining itself  to  a  certain  region.  The  simplest  instance  of 
partial  peritonitis  which  we  can  take  is,  perhaps,  that  which 
occurs  when  an  ulcer  is  making  its  way  through  the  walls 
of  the  intestine,  and  threatening  to  perforate  them.  Opposite 
the  threatened  spot  a  patch  of  injected  vessels  appears  on  the 
serous  membrane,  which  pour  out  a  fibrinous  exudation 
forming  a  protecting  investment,  or  an  adherent  medium 
uniting  it  to  adjacent  parts.  Inflammation,  however,  when 
set  up  at  one  part  is  very  prone,  as  in  all  serous  membranes, 
to  propagate  itself  to  the  surrounding,  and  thus  it  very 
commonly  happens  that  peritonitis,  which  commences  in  one 
locality  over  an  inflamed  or  irritated  organ,  difliises  itself 
over  the  whole  membrane  till  it  becomes  general.  In  the 
early  period  injected  vessels  are  very  distinctly  seen  in  the 
inflamed  membrane,  formmg  streaks  or  patches  of  redness. 
The  injection,  however,  is  seldom  very  strongly  marked, 
which  is,  perhaps,  due  in  part  to  the  readiness  with  which 
exudation  takes  place.  This  is  often  seen  as  a  delicate  thin 
layer  of  fibrinous  matter  closely  investing  the  inflamed  sur- 
face, sometimes  it  is  so  scanty  that  it  is  scarcely  discernible, 
Tinless  the  surface  is  carefully  scraped,  or  adjacent  intestinal 
convolutions  are  separated  from  each  other,  when  it  appears 
as  minute  filaments  stretching  across  the  interspace.  The 
exudation  sometimes  collects  in  the  furrows  between  con- 
volutions of  intestines  pressed  together,  and  is  more  manifest 
there  than  elsewhere.  In  instances  of  sthenic  inflammation 
the  exudations  are  often  very  abundant,  and  much  puriform 
is  mingled  with  the  fibrinous  matter.  Serous  fluid  is  also 
poured  out  often  in  considerable  abundance,  and  is  rendered 
turbid  by  flakes  and  molecules  of  fibrine  and  pus  corpuscles 


Portion  of  inflamed  peritoneum,  with  numerous  glomeruli  between  the 
fibres. 

diffused  throughout  it.     In  peritonitis  attacking  persons  who 
are  in  an  asthenic  state  the  serous  and  pvuiibrm  effusions 
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generally  predominate.  Adhesions  are  very  often  found  in 
the  peritoneum,  connecting  the  visceral  and  parietal  layers 
together,  and  are  sometimes  of  considerable  length  ;  in  many 
instances  no  doubt  they  are  the  result  of  partial  inflamma- 
tions giving  rise  to  fibrinous  exudation,  which  is  afterwards 
transformed  into  areolar  tissue  ;  in  other  cases  we  are  in- 
cluied  to  thnik  the  exudation  takes  place  with  little  or  no 
preceding  hyperajmia.  The  inflamed  membrane  becomes 
somewhat  thickened  by  the  effusion  taking  place  in  its  own 
texture.  In  the  specimen  from  which  the  annexed  sketch 
was  taken,  numerous  small  corpuscles  somewhat  resembling 
glomeruli  were  seen  everywhere  among  the  natural  fibres. 
Bands  of  adhesion  sometimes  become  the  cause  of  fatal  in- 
carceration of  the  intestine,  an  opening  being  formed  by  these 
means  into  which  a  coil  of  intestines  passes,  and  after  a  time 
having  become  distended,  is  strangulated  by  the  abnormal 
band.  A  case  of  this  kind  is  recorded  in  the  report  of  the 
Pathological  Society,  1851-52,  in  which  seven  or  eight  inches 
of  the  lowest  part  of  the  small  intestine  were  strangulated 
by  a  ring  formed  by  a  strong  fibrous  band  passing  from  the 
mesentery  to  the  anterior  surface  of  the  rectum.  The  in- 
testines are  very  commonly  distended  by  gas  in  acute 
peritonitis,  which  is  probably  secreted  by  the  mucous  mem- 
brane under  the  influence  of  the  ii-ritation  to  which  it  is 
subjected  in  consequence  of  the  adjoining  inflammation.  At 
the  same  time  there  is  reason  to  believe  that  the  action  of  the 
muscular  fibres  is  more  or  less  interfered  with  if  they  are  not 
actually  paralyzed,  and  hence  the  distension  being  unopposed 
is  greater  than  it  otherwise  would  be.  Rokitansky  says 
that  "  hemorrhagic  exudation  is  frequently  seen  on  the 
peritoneum ;  it  forms  large,  saturated  coagula,  disposed  in 
thick  layers."  Suppiuration,  as  has  been  said,  is  not  un- 
frequentiy  a  result  of  acute  peritonitis,  the  purulent  matter 
being,  as  it  were,  smeared  all  over  the  surface  of  the  mem- 
brane ;  sometimes,  however,  it  takes  place  in  a  single  part, 
and  forms  a  circumscribed  abscess.  On  opening  the  ab- 
domen of  a  female  who  had  been  attacked  with  peritonitis 
after  the  operation  of  ovariotomy,  and  who  survived  several 
weeks  after  the  inflammation  had  been  subdued,  there  was 
found  not  only  traces  of  lymph  on  the  surface  of  the  in- 
testines, but  a  quantity  of  well-formed  pus  in  the  interior  of 
a  cavity  formed  by  adjacent  convolutions.  Had  life  been 
prolonged  the  pus  would  have  made  its  way  by  ulceration 
into  the  intestinal  tube,  and  thus  been  evacuated.  Roki- 
tansky in  mentioning  this  occurrence  speaks  of  the  abscess 
sometimes  discharging  itself  through  the  abdominal  parietes, 
or  opening  this  way  as  well  as  into  the  intestme,  so  that 
a   fistulous   communication   with    the  bowel   is   the   result. 
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Chronic  peritonitis  of  a  simple  kind  is  not  of  common   oc- 
currence ;  a  case  is,  however,  recorded  by  Andral  in  which 
serum   turbid  with   albuminous   flocculi,  was   found  in  the 
serous  cavity  after  death,  while  ascitic  effusion  had  existed 
for  more  than  the  last  month  of  life,  unattended  with  pain 
or  any  evident  symptom  of  inflammatory  action.     We  think 
we  have  seen  a  case  somewhat  similar.     There  is,  however, 
another  form   of    what    may,    perhaps,    be    termed   chronic 
peritonitis,    though   we  doubt   very   much   its  essential  de- 
pendence on  any  inflammatory  process.     In  this  the  serous 
surface  is  invested  closely  for  a  greater  or  less  extent  by  a 
fii-m,   whitish,  false  membrane,  which  can  be  pretty  easily 
detached  from  the  subjacent  peritoneum,  and  appears,  when 
held  up  to  the  light,  of  much  thinner  textiu-e  in  some  sjjots 
than  in  others.     The  situation  in  which  the  false  membrane 
is  most  completely  formed  is  upon  the  surface  of  the  liver, 
to  which  it  forms  sometimes  a  complete  capsule,  compressing 
and  atrophying  it,  and  giving  rise  to  ascites  from  interference 
with  the  free  passage  of  the  blood  through  the  structure  of 
the  gland.     We  incline  to  the  belief  that  these  exudations, 
which  we  have  seen  on  the  surface  of  the  pleura,  as  well  as 
on  that  of  the  peritoneum,  are  the  results  of  an  abnormal 
condition  of  the  fibrinous  constituent  of  the  blood,  in  con- 
sequence of  which  it  is  prone  to  be  efi'used  either  in  the 
substance   of  tissues,  as  in  cu-rhosis,  and  puckering  of  the 
cardiac  valves,  &c.,  or  on  the  surface,   as  in  the  case  before 
us.     One  of  the  best  marked  varieties  of  clironic  peritonitis 
is  that  which  is  often  justly  called  "tubercular,"   from  its 
being  essentially  deijendent  on  the  presence  of  tubercles  in 
the  peritoneum.    These  appear  sometimes  as  semi-transparent 
grey   granulations,  sometimes  are  more  opaque,  though  still 
of  miliary  dimensions.  They  are  difl"used  everywhere  through- 
out the  subserous  tissue,   but  are  said  by  Dr.  West  to  be 
most  numerous  on  the  siu-face  of  the  diaphragm,  or  on  the 
abdominal  walls  in  the  neighbourhood  of  the  spleen,  while 
the   parietal   peritoneum  is   not   so   much  afi"ected   as  other 
parts.      Th'^^   chief  tubercular   deposit   is   sometimes   in  the 
omentum,  and   may   assume   the  form  of  crude   tubercular 
masses.     Inflammatory  irritation  is  j^roduced  by  the  tubercles 
acting   as   foreign  bodies,  exudation  of  lymph  takes  place, 
and   adhesions   are   formed   between   adjacent   parts   of  the 
serous  surface  which  are  often  so  close  and  dense  that  the 
intestmes  or  other  viscera  are  torn  in  making  an  attempt  to 
separate  them  from  each  other.     We  have  seen  the  whole 
of  the  serous  sac  in  this  way  entirely  obliterated.     There  is 
usually  some  serum  in  the  peritoneal  cavity,  but  no  puriform 
matter,  vmless,  as  occasionally  happens,   acute  inflammation 
has   supervened  upon   the    chronic  and   proved   fatal.     The 
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tuberculous  deposit  sometimes  undergoes  softening,  as  in 
Other  sitiiations,  and  the  extension  of  this  process  may  cause 
perforation  of  the  walls  of  the  intestines,  and  either  establish 
unnatural  connnunications  between  distant  parts  which  have 
become  adherent  together,  or  lead  to  the  effusion  of  the 
intestinal  contents  in  the  serous  cavity.  The  "latter  event, 
however,  is  more  likely  to  be  produced  by  the  softening 
of  tubercle  in  the  submucous  tissue,  which  is  often  present 
there  at  the  same  time  as  weU  as  in  the  mesenteric  glands. 
There  is  no  relation  apparently  between  the  amount  of  de- 
posit in  the  peritoneum,  and  in  these  two  other  localities. 
The  Ivuigs  and  bronchial  glands  are  often  tuberculous  when 
the  peritoneum  is  aflected,  but  often  m  a  much  less  degree, 
and  they  may  sometimes  be  exempt  altogether.  Rokitansky 
describes  the  muscular  tunic  of  the  intestines  as  being  still 
more  affected  in  this  disease  than  in  acute  peritonitis  ;  it 
becomes  pale,  is  easily  lacerated  and  broken  up.  This  gives 
a  further  reason  why  laceration  often  occurs  on  attempting 
to  separate  the  intestines  which  are  matted  together. 

The  peritoneum  often  appears  somewhat  thickened,  of  a 
dull,  dense,  whitish  sodden  aspect  m  cases  of  chronic  ascites. 
We  have  examined  the  membrane  thus  altered,  but  were 
unable  to  find  any  very  marked  alteration  in  texture,  only 
that  the  tissue  seemed  more  granular  and  less  purely  fibrous 
than  natural.  A  local  change  of  somewhat  the  same  kmd  is 
often  seen  in  the  peritoneal  covermg  of  the  liver  and  the 
spleen.  In  these  it  forms  dense  whity  patches,  which  shade 
off  gradually  at  their  margins,  and  are  for  the  most  part  quite 
free  from  bands  of  adhesion  on  the  surface.  The  change  in 
the  splenic  capsule  is  often  so  great  that  it  has  been  termed 
"  cartilaginification."  When  the  exudation,  which  in  all 
these  cases  takes  place  uito  the  subserous  tissue,  contracts 
and  draws  the  part  together,  it  produces  "lobulated  laminae, 
and  projecting  granulations,"  of  a  firm,  dense  structure.  Cal- 
careous matter  is  sometimes  deposited  in  these  fibrous  forma- 
tions, and  gives  rise  to  "  compact,  smooth,  or  uneven  lobulated 
plates  of  varying  thickness."  It  appears  from  Rokitansky's 
account,  that  false  membranes,  the  result  of  inflammation, 
may  be  so  disposed  as  to  form  serous  cysts,  which  obtam  an 
internal  smooth  Iming,  and  are  either  pedunculated  or  sessile 
on  the  peritoneum. 

Cancer-  attacks  the  peritoneum  in  some  very  rare  cases 
primarily,  but  most  often  by  an  adjoining  growth  extending 
to  it,  "perforating  it,  and  penetrating  into  its  cavity."  The 
disease  is  sometimes  of  the  Encephaloid  variety,  but  more 
often  of  the  Colloid.  The  latter,  when  the  process  of  develop- 
ment is  acute,  is  often  spread  over  the  entire  serous  surface, 
m  the  form  of  small,  miliary  nodules,  in  some  parts  clustered 
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together.  "  Sometimes  it  occurs  as  a  layer  of  areolar  cancerous 
tissue,  varying  in  thickness,  or  as  a  circumscribed,  round, 
lobulated  aggregation.  The  omentum  is  very  commonly  found 
to  shrivel  up  and  to  degenerate  into  a  transverse  band ;  or,  in 
the  opposite  case,  with  an  enormous  increase  of  size  into 
areolar  cancer."  Cancerous  growths  not  uncommonly  ori- 
ginate in  the  post-peritoneal  cellular  tissue  just  in  front  of  the 
spine.  In  this  part  they  are  firmly  adherent  to  the  vertebra; ; 
are  of  homogeneous  (probably  firm  scirrhous)  texture,  and  con- 
founded with  the  crura  of  the  diaphragm.  In  its  peripheral 
parts  the  growth  has  a  more  loose  and  lobulated  structure.  Dr. 
Walshe,  tracing  the  progress  of  the  mass  from  its  pomt  of 
origin,  says,  "it  spreads  upwards,  extends  to  the  stomach, 
presses  under  the  liver,  penetrates  between  the  laminae  of  the 
transverse  mesocolon,  t^vists  round  the  duodenum  and  pan- 
creas, and,  pushing  forward  the  stomach,  (with  the  small 
curvature  of  which  it  contracts  adhesion,)  forms  a  tumour  in 
the  epigastrium.  Such  tumours  mould  themselves  upon  these 
various  parts  and  organs  m  so  close  a  manner,  that,  after 
separation,  the  surface  of  the  mass  retains  the  impressions  af 
the  adjoining  viscera."  The  course  of  these  growths,  though 
rapid,  is  often  for  a  long  period  vmattended  with  pain  or  dis- 
turbance of  the  system. 
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In  very  imperfect  monstrosities,  especially  the  acephalous, 
the  stomach  is  either  wanting,  or  very  imperfectly  developed. 
It  is  also  absent  occasionally,  according  to  Rokitansky,  in 
individuals  otherwise  normally  built,  and  provided  with  a 
well-developed  intestinal  tube,  or  it  may  be  only  indicated  by 
a  small  saccular  dilatation  of  the  oesophagus.  The  shajie  of 
the  stomach  is  sometimes  found  remarkably  altered ;  its  cavity 
being  partially  divided  into  a  cardiac  and  pyloric  portion  by 
an  annular  contraction,  or  even  still  further  subdivided  into 
tliree  or  four  sacculi,  so  as  to  present  some  resemblance  to 
the  multiple  stomachs  of  ruminants.  These  peculiarities  of 
shape  may  either  result  from  congenital  malformation,  or  at 
least  in  their  minor  degrees,  from  u-regular  contractions  of  the 
muscular  coat,  or  from  destruction  of  substance  and  sub- 
sequent cicatrization.  Sometimes  the  stomach  deviates  from 
its  usual  shape,  in  the  way  of  assuming  greater  simplicity ; 
it  is  destitute  of  its  cardiac  cul-de-sac,  and  the  oesophageal 
opening  is  quite  at  its  left  extremity.  The  stomach  is  liable 
to  great  variations  of  size ;  these  within  certain  limits  are  phy- 
siological, and  are  manifestly  contemplated  in  the  peculiar 
convoluted  disposition  of  its  mucous  lining.  A  healthy 
stomach,  when  empty,  naturally  contracts  upon  itself,  and 
this  to  such  an  extent  that  its  cavity  is  well  nigh  obliterated. 
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This  is  purely  the  effect  of  the  unopposed  action  of  its  mus- 
cular coat,  and  is  no  e\'idence  of  disease  in  the  viscus.  It  may 
proceed  from  starvation,  or  from  stricture  of  the  oesophagus. 
Contraction  of  the  cavity  of  the  stomach  in  a  less  degree  may 
be  produced  by  hypertrophy,  and  cancerous  disease  of  the 
coats,  or  by  the  cicatrization  of  extensive  ulcers.  Dilatation 
of  the  stomach,  often  to  a  considerable  extent,  is  of  very 
common  occurrence,  and  depends  partly  on  copious  secretion 
of  gas  from  its  lining  membrane,  and  partly  on  loss  of  con- 
tractile power  in  its  muscular  fibres.  In  its  more  extreme 
degrees,  it  is  generally  the  result  of  obstructive  disease  at  the 
pyloric  outlet,  in  consequence  of  which  the  ingesta  accumulate 
within  the  cavity.  The  distension  in  such  cases  is  sometimes 
so  enormous  that  the  stomach  extends  over  the  entire  abdominal 
cavity.  Rokitansky  says,  "that  repeated  repletion,  in  con- 
sequence of  a  morbid  appetite,"  may  become  the  cause  of  as 
great  distension  as  when  the  pylorus  is  obstructed ;  or  that 
this  may  also  "occur  as  a  result  of  paralysis  from  concussion, 
traction,  or  dislocation,  produced  by  large  scrotal  hernife,  and 
that  it  kills  slowly  with  vomiting,  with  or  without  gangrene 
of  the  mucous  membrane,  tuider  symptoms  of  complete  pa- 
ralysis." The  coats  of  the  stomach  maybe  abnormally  thick, 
either  in  consequence  of  cancerous  disease,  or  from  simple 
hypertrophy  of  the  muscular  layer.  The  pyloric  outlet  is 
generally  the  part  where  muscular  hi^TDertrophy  shows  itself, 
and  here  it  seems  to  affect  more  especially  the  layer  of  annular 
fibres.  Atrophy  of  the  coats,  speaking  generally,  is  most 
commonly  observed  in  cases  attended  with  much  emaciation  ; 
it  occurs  also  sometimes  ui  consequence  of  extreme  dilatation 
of  the  cavity,  sometimes  spontaneously.  The  muscular  layer 
is,  in  most  cases,  the  one  most  palpably  affected  ;  the  mucous 
membrane  is,  however,  not  uncommonly  atrophied  also,  as 
we  shall  more  particularly  describe  when  speaking  of  textural 
changes.  The  following  list  of  abnormal  situations,  which 
the  stomach  may  occupy,  is  gi',  en  by  Rokitansky  :  "  It  may 
lie  external  to  the  abdominal  cavity  in  eventration,  and  in 
umbilical  hernia  ;  in  the  left  side  of  the  thorax,  the  diaphragm 
being  wholly  or  partially  absent  on  that  side;"  it  may  lie 
vertically,  as  in  the  foetal  state; "or  with  the  fundus,  on  the 
right  side,  as  in  general  lateral  transposition.  The  foregoing 
are  congenital  malpositions ;  the  following  acquired.  The 
stomach  may  protrude  externally  after  extensive  wounds,  or 
make  its  way  into  the  thorax,  after  injuries  to,  or  ruptures  of, 
the  diaphragm  ;  it  may  be  carried  down  into  large  hernial  sacs, 
especially  umbilical  and  scrotal ;  or  be  displaced  by  new 
growths  or  enlargement  of  adjacent  organs  ;  or  sink  lower 
itseK,  in  consequence  of  increase  in  size,  as  in  the  case  of  a 
scirrhous  pylorus. 
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Acute  inflammation  of  the  stomach  but  rarely,  if  ever, 
occurs,  except  as  the  result  of  irritants  directly  applied  to  it. 
The  cases  related  by  Andral  give  proof,  however,  of  its  exist- 
ence as  an  idiopathic  affection,  or  as  the  sequel  of  rheuma- 
tism, or  of  epidemic  cholera.  We  quote  the  account  he  gives 
of  the  morbid  changes.  In  case  1,  the  stomach  was  strongly 
contracted  so  as  to  be  nearly  the  size  of  the  transverse  colon  : 
"Its  inner  surface,  over  nearly  its  entire  extent,  was  of  a 
brownish  red.  This  colour  had  its  exclusive  seat  in  the 
mucous  membrane,  which  had  become  in  every  part  very 
thick,  and  was  at  the  same  time  very  friable.  On  its  free 
surface  there  was  discovered  a  multitude  of  small  red  or 
blackish  points,  which  seemed  to  have  their  principal  seat  in 
the  villi ;  however,  beneath  these  the  body  of  the  mucous 
membrane  was  red,  and,  as  it  were,  penetrated  with  blood  ; 
in  no  part  could  this  membrane  be  detached,  it  gave  way 
under  the  forceps,  and  in  several  points  it  resembled  a  pulp 
without  any  consistence."  Near  the  pylorus,  the  mucous 
membrane  resumed  its  normal  consistence,  and  was  of  a 
greyish  colour.  In  case  2,  also,  the  stomach  was  strongly 
contracted.  Its  mucous  membrane  was  of  a  dark  red  colour, 
over  the  entii-e  siirface  of  the  great  cul-de-sac,  and  over  all  the 
posterior  surface  from  the  cardia  to  the  pylorus.  This  red- 
ness penetrated  the  entire  substance  of  the  membrane,  which 
had  lost  its  consistence  in  every  part  where  it  was  red ;  iir 
some  points  it  was  merely  a  sort  of  pulp.  Towards  the  ante- 
rior surface  the  mucous  membrane  presented  a  slate-coloured 
tint,  without  its  consistence  being  much  changed :  near  the 
pylorus  some  mammillation  was  observed.  Tlie  surface  was 
covered  by  a  viscid  thready  mucus.  In  another  case,  also 
idiopathic,  the  parietes  of  the  stomach  were  remarkably  sof- 
tened, "  over  all  the  left  portion  of  this  viscus,  its  tunics, 
from  the  peritoneal  to  the  mucous,  had  no  longer  any  consis- 
tence ;  they  gave  way  under  the  fingers  as  a  sort  of  pulp. 
Wherever  this  softening  existed,  the  parietes  of  the  stomach 
were  of  a  dark  red  colour,  and  as  it  were  ecchymosed. 
Near  the  pylorus  the  parietes  of  the  stomach  resumed  their 
natural  consistence,"  and  of  a  greyish  tint.  In  persons 
dying  of  gastritis,  consecutive  to  a  malignant  cholera,  Andral 
found,  at  an  early  period  of  the  disease,  the  mucous  mem- 
brane red  and  softened,  at  a  later  period  it  was  sometimes 
in  the  same  condition,  sometimes  brown  or  slate-coloured,  and 
its  tissue  thickened  and  indurated.  Judging  from  our  exa- 
minations of  other  inflamed  mucous  membranes,  we  feel  no 
doubt  that  the  microscope  would  show,  in  such  instances, 
more  or  less  hypersemia  of  the  vessels,  with  abundant  granu- 
lar exudation,  stained  by  exuded  hsematine  in  the  substance 
of  the  mucous  tissue,  as  well  as  loss  of  its  investing  epithe- 
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lium,  and  wasting  or  breaking  up  of  its  glandular  tubuli.  We 
feel  the  more  conlidence  in  Andral's  description  above  quoted, 
because  he  has  so  carefully  distinguished  inflammatory  hyper- 
seniia  from  mere  passive  or  post-mortem  congestion,  or  red 
staining,  and  has  contended  so  prudently  against  the  extrava- 
gancies of  over-zealous  Broussaians.  We  have  recently  examined 
an  excellent  instance  of  intense  hypertemia  of  the  stomach. 
The  whole  mucous  surface  was  of  a  deep  red,  almost  black, 
the  subjacent  tissues  Avereniuch  less  affected.  The  cavity  was 
empty,  and  the  organ  was  much  contracted.  The  surface 
was  uncovered  by  mucus,  only  a  little  alkaline  fluid  lay  in 
the  furrows  between  the  rug*.  The  capillaries  were  gorged 
with  blood  in  every  part  of  the  membrane,  they  were  seen 
riuining  parallel  to  the  tubes  in  their  whole  length,  but  those 
which  adjoined  the  free  surface  (which  are  always  the  most 
congested),  had  given  way  in  numerous  spots,  and  saturated 
the  tissue  round  them  with  extravasated  blood.  The  tubes 
were  healthy,  and  there  was  no  apparent  exudation  among 
them.  The  patient  died  with  cardiac  hypertrophy  and  general 
dropsy.  The  liver  and  spleen  were  much  congested,  and  it  is 
pretty  certain  that  the  hyperaemia  of  the  stomach  was  passive 
rather  than  active. 

As  Rokitansky  observes,  we  have  rarely,  if  ever,  the  dp- 
portimity  of  observing  the  first  stage  of  acute  catarrhal  in- 
Jiammation  of  the  stomach,  but  we  may  reasonably  infer  that 
it  consists,  as  in  other  parts,  of  a  more  or  less  considerable 
hyper semia,  which  relieves  itself  by  a. copious  exudation  of 
mucus  upon  the  surface,  instead  of  a  fibrinous  exudation  in 
the  substance  of  the  tissue.  A  chi-onic  catarrhal  state  is  by 
no  means  uncommonly  met  with,  the  anatomical  characters  of 
which  Rokitansky  enumerates  "  as  a  dark  reddish-brown,  or 
slate-grey,  or  even  blackish-blue  discoloration  of  the  mu- 
cous membrane,  co^jious  secretion  of  a  stone-coloured,  occa- 
sionally glassy,  pituita,  thickening,  increased  condensation, 
and  induration,  i.  e.  hyjoertrophy  of  the  mucous  membrane, 
which  presents  itself  in  various  degrees  :  (a)  In  the  lowest 
degree,  the  mucous  membrane  shows  simply  an  increase  of 
thickness  and  hardness  in  its  tissue ;  ((3)  In  a  higher  deo-ree 
it  presents,  in  addition  to  its  increased  thickness,  an  uneven, 
racemose,  or  warty  surface,  a  surface  mamellonee ;  (7)  In  a 
still  more  advanced  degree,  it  forms  prolongations  in  the  shape 
of  permanent  firm  folds  or  of  polypus.  The  submucous  cellu- 
lar tissue,  and  the  muscular  coat,  also  participate  in  this 
hypertrophy  in  various  degrees— the  entii-e  parietes  of  the 
stomach  presentmg  uniisual  thickness,  firmness  and  hardness. 
The  pyloric  portion  is  the  chief  seat  of  chronic  catarrh,  and  it 
is  there  that  hypertrophy  of  the  mucous  and  other  mem- 
branes is  most  prominent."     Andral  remarks,  that  in  chronic 
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gastritis  the  mucous  membrane  may  appear  after  death  to  be 
in  a  perfectly  natural  state,  or  at  least  to  have  undergone  no 
alteration  discernible  by  the  eye.  The  subjacent  tissues,  and 
particularly  the  submucous  areolar  tissue,  are,  however,  in 
these  cases  more  or  less  affected.  In  the  majority  of  instances, 
however,  the  colour,  the  consistence,  and  the  substance  of  the 
m  embrane  are  variously  changed.  A  grey  slate,  brown,  and 
more  or  less  deep  black,  tint  are  often  observed,  as  well  as 
sometimes  a  dull  white,  milky  aspect.  In  regard  of  consis- 
tence, the  mucous  membrane  may  be  indurated,  or  softened  ; 
the  latter  is  more  frequent  than  the  former.  Induration  may 
exist  with  all  the  different  shades  of  colour  just  mentioned, 
With  respect  to  its  substance  the  mucous  membrane  may  be 
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Vertical  section  of  mucous  memlDrane  of  stomach,  the  tvihes  being  com- 
pletely wasted  and  replaced  by  fibroid  tissue, 
(a)  Remains  of  mucous  membrane,   (b)  Fibroid  tissue,    (c)  Fat  ceUs. 

thickened  or  attenuated,  or  may  remain  unaltered.  A  state 
of  thickeuing  may  coexist  with  induration  or  with  softening ; 
the  former  combination  is  peculiar  to  chronic  gastritis,  and 
affords  a  good  example  of  false  hypertrophy.  Induration, 
like  the  thickening,  may  be  partial  or  general.  Attenuation  of 
the  gastric  mucous  membrane  is  most  often  met  with  towards 
the  great  cul-de-sac,  in  the  same  situation  where  softening  is 
most  frequent.  Andral  says,  "  Sometimes,  however,  I  have 
found  the  mucous  membrane  towards  the  pylorus,  so  atte- 
nuated that  it  resembled  a  sort  of  transparent  extremely  fine 
web.  On  attempting  to  raise  it,  it  was  changed  mto  a  red- 
dish white  pulp,  as  happens  in  certain  degrees  of  soften- 
ing."    He  admits,  what  we  shall  presently  remark,  that  this 
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attenuation  may  occur  as  a   pure  atrophy  totally  indepen- 
dent of  inflammation. 

We  have  lately  examined  carefully  with  the  microscope 
more  than  a  hundred  stomachs  taken  indifferently,  and  have 
published  in  the  "  Assoc.  Journal  for  Oct.  7th  and  Jan.  27th, 
1854,"  the  details  of  the  following  varieties  of  change  : — (1.) 
One  of  the  commonest,  especially  in  its  minor  degrees,  consists 


Vertical  section  of  mucous  membrane  of  stomacli,  showing  the  lower  parts 

of  the  tuhes,  and.  a  nuclear  mass  extending  among  them  upwards. 

(a)  Tubes,    (b)  Nuclear  mass,    (c)  Submucous  tissue. 

in  the  infiltration  of  a  low  fibroid  tissue  loaded  with  nuclei 
among  the  tubes,  which  themselves  imdergo  atrophy,  so 
that  at  last  the  mucous  membrane  totally  loses  its  tubular 
aspect,  and  becomes  a  mere  fibroid  stratum,  more  or  less 
densely  set  with  nuclei  throughout.  In  this  state  the  base- 
ment membrane  may  still  persist,  and  the  thickness  of  the 
tissue  be  little  diminished.  In  some  instances  the  nuclei  dis- 
appear, and  the  fibroid  stratum  develops  fibres  more  deci- 
dedly. (2.)  There  are  formed  masses  of  nuclear  particles, 
most  often  at  the  bases  of  the  tubes  encroachmg  upon  them, 
often  also  in  the  substance  of  the  mucous  membrane,  and 
sometimes  at  its  surface  : — these  are  sometimes  circumscribed, 
sometimes  diffused,  and  then  pass  into  the  preceding  forms 
by  gradual  shades.  (3.)  The  nuclear  deposits  sometimes 
seem  to  give  rise  to  cystic  cavities,  or  these  may  form  from 
dilatations  of  the  tubes,  or  arise,  de  novo,  as  in  other  situations. 
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(4.)  The  mammillated  condition  appears  to  depend  on  a  pro- 
cess of  local  atrophy,  at  least  in  most  cases,  the  tubes  being 
■wasted  in  the  track  of  the  furrows,  which  sometimes  are  so 
deep  as  to  fissure  the  membrane  down  to  its  corium.  (o.)  A 
fatty  state  is  very  commonly  met  with,  and  in  two  forms,  one 
in  which  the  epithelium  is  bulky  and  the  tissue  healthy,  or 
nearly  so  ;  the  other,  where  the  epithelium  is  atrophied,  in 
consequence,    generally,  of  pressure   by  new-formed   fibroid 
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Cavity  formed  in  the  mucous  membrane  of  stomach,  by  the  disintesra- 
tion  of  a  nuclear  m;tss.  The  surrounding  tissue  is  pervaded  by  nuclear 
deposit. 

(a)  Basement  membrane  of  surface. 

(b)  Altered  raucous  membrane. 

(c)  Submucous  tissue. 

tissue  upon  the  tubes.  (6.)  The  tubes  in  the  pyloric  region 
are  often  found  changed  in  the  following  manner  : — the  conti- 
nuous row  of  tubes  is  interrupted,  and  there  are  seen  at  inter- 
vals instead  groups  of  convolutions  containing  a  fatty  wasted 
epithelium,  and  not  possessmg  any  manifest  outlet  on  the  sur- 
face. We  think  that  inflammation  is  not  the  most  essential 
moment  in  these  changes.  The  nuclear  masses,  when  not  of 
large  size,  may  be  regarded  as  identical  with  the  natui-ally 
existing  solitary  glands. 

Croupy  inflammation  resulting  in  fibrinous  exudation,  which 
forms  a  false  membrane,  sometimes  of  regular  areolar  surface, 
is  very  rarely  seen,  at  least  in  England,  and  is  said  by  Roki- 
tansky  to  be  a  "  sequela  or  degeneration  of  exan thematic  pro- 
cesses, as  of  variola,  typhus,  pytemia,  and  particularly  puer- 
peral phlebitis.  Sometimes  inflammation  of  a  low  erysipela- 
tous kind  attacks  the  submucous  cellular  tissue  of  the  stomach, 
and  occasions  suppuration.     The  pus,  after  a  time,  escapes  by 
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numerous  irregular  cribriform  openings  into  the  cavity  of  the 
vise  us. 

We  proceed  to  notice  the  effects  of  caustic  fluids,  such  as  the 
mineral  acids,  which  have  been  swallowed.  The  mucus  in  the 
mouth  and  fauces  is  coagulated  into  flocculent  masses,  the 
epithelium  is  detached  here  and  there,  and  "  converted  into 
a  thick  greyish- white,  rugose  layer,"  and  the  subjacent 
mucous  membrane  is  pale.  If  the  caustic  fluid  has  pene- 
trated more  deeply,  "  the  superficial  layers  of  the  mucous 
membrane  of  the  fauces  and  oesophagus  are  found  congested, 
of  a  dirty,  whitish,  leaden  hue,  and  the  capillary  network 
blackened  by  its  carbonized  contents.  The  lower  strata  of 
the  mucous  membrane,  and  the  submucous  cellular  tissue, 
present  serous  infiltration.  In  the  follicles  at  the  root  of  the 
tongue,  the  mucous  secretion  is  coagulated  into  dirty  white 
masses.  In  a  still  higher  degree  of  corrosive  action,  the 
entire  mucous  membrane  is  destroyed,  and  converted  into  a 
dirty  grey  mass,  which  is  traversed  by  black  vessels  ;  the 
submucous  cellular  tissue  is  infiltrated,  and  partially  ecchy- 
mosed  ;  the  muscular  coat  of  the  oesophagus  itself  is  shrivelled, 
pale,  ashy.  In  the  highest  degree,  the  mucous  membrane  of 
the  oesophagus,  together  with  the  submucous  cellular  tissue, 
is  converted  into  a  soft,  black  mass,  which  is  distended  by  a 
sanguinolent  fluid,  and  is  easily  detached  from  the  musculai 
coat.  The  latter  is  itself  either  destroyed  in  the  same  manner, 
or  is  perfectly  colourless,  friable,  and  presents  an  ashy,  gelati- 
nous appearance.  The  mucous  membrane  of  the  stomach," 
in  consequence  of  being  longer  in  contact  with  the  corrosive 
substance,  "  almost  invariably  suffers  the  changes  of  the  last 
degree  but  one,  though  in  varying  extent  and  thickness.  It 
is  either  affected  in  single  folds,  or  streaks  Avhich  pass  from 
the  cardiac  orifice  to  the  lesser  curvature,  and  from  the  large 
cui-vatiu-e  to  the  pylorus  ;  or  over  a  large  extent ;  or  we  find 
the  entire  surface  converted  into  a  black  carbonaceous  mass, 
of  several  lines  in  thickness,  dxiCended  by  sanguinolent  fluid, 
and  consequently  presenting  a  tumefied  appearance."  The 
muscular  coat  is  affected,  and  the  parietes  of  the  stomach  are 
often  perforated.  "  The  acid  afl'ects  the  neighbourmg  organs 
through  the  membranes,  and  thus  either  coagulates  or  tans 
the  contained  fluids,  fuses  the  tissues  into  a  gelatinous  mass, 
or  carbonifies  them  ;  the  discoloration  produced  is  always 
very  marked.  In  many  cases,  not  only  the  blood  of  the 
neighbourmg  blood-vessels,  but  also  of  the  larger  trunks,  and 
even  of  the  aorta,  is  changed  into  pultaceous,  pitchy,  greasy, 
black  cylinders.  Beyond  the  stomach,  and  especially  in  the 
duodenum,  and  at  the  commencement  of  the  jejumim,  the 
effect  of  the  lowest  degree  is  exhibited  in  coagulation  of  the 
intestinal  mucus,  and  of  the  chyle,  in  corrugation  and  opacity 
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of  the  epithelium,  in  the  tanned  state  of  the  mucous  mem- 
brane, and  the  dark  injection  of  its  vessels."     The  highest 
degrees  of  corrosive  action    are  rapidly  fatal,    "  the   lowest 
degrees  are  followed  by  exudative  inflammation,  the  mortified 
epithelium  sloughs,  and  being  replaced  by  a  new  formation, 
as  soon  as  the  reaction  has  abated,  recovery  ensues."     In  all 
the  higher  degrees,  inflammation,  passing  into  suppuration, 
produces  the  separation  of  the  superficial  mortified  layers. 
The  suppurating  process  may  be  protracted,  or  may  termi- 
nate early  with  the  formation  of  cicatrices.     "According  to 
the  depth  to  which  the  tissues  are  destroyed,  the   loss   of 
substance  is  repaired  under   a  formation  of  structures   that 
vary  in  size  and  consistency."     When  the  mortification  is 
limited  by  the  submucous  cellular  tissue  the  latter  becomes 
condensed,  and  "  forms,  at  some  places,  projecting  ridges,  or 
valvular,  and  even  annular,  duplications  towards  the  oesopha- 
gus ; "    in   this    way    peculiar    membranous    strictures    are 
produced.     "  If  the  muscular   coat  itself  is  involved,  it   is 
partially  or  entirely  destroyed,  and  the  walls  of  the  oesopha- 
gus are  converted  into    a   fibro-cellular   firm   tissue,   which 
contracts,  and  thus  produces   the  most  important  and  most 
resisting  strictures."     Chronic  suppuration  sometimes  occurs 
as   the   result   of  profound  injury,  leading  to  the  formation 
of  abscesses  and  sinuses  of  the  muscular   coat,  and  of  the 
surrounding  cellular  sheath  of  the  oesophagus.     These  may 
produce  perforation   of  adjoining   passages,  the   trachea   or 
bronchi,  or  may  heal,  leaving  considerable  contractions  of  the 
tissues  and  strictures.    Cicatrices  and  strictures  are  formed  in 
the  same  way,  though  less  frequently,  in  the  membranes  of  the 
stomach.     The  morbid  changes  produced  by  arsenic  are  as 
follows  : — "  At  one  or  more  points  to  which  the  powder  hap- 
pens to  attach  itself  to  a  larger  amount,  the  mucous  membrane 
appears  plicated   and  tumefied,  reddened,  invested  by  a  de- 
tached epithelium,  and  a   tawny   exudation ;    its    tissue    is 
softened,  pultaceous  ;  and  at  the  spot  where  the  white  grains 
of  arsenic  are  attached,  it  is  converted  into  a  yellowish  or 
greenish   brown   slough."     The  tissue   intervening  between 
these  solitary  foci  is  often  quite  healthy. 

Ulceration  of  the  coats  of  the  stomach  is  much  less  frequent 
than  that  of  other  portions  of  the  intestinal  canal.  It  occurs 
sometimes  as  the  result  of  chronic  gastritis,  or  of  the  cor- 
rosive action  of  poisons.  These  ulcers  require  no  particular 
notice,  but  there  is  one  particular  kmd  which  is  rather  pecu- 
liar to  this  organ,  and  which  is  of  especial  interest,  from  its 
occurrmg  in  tissues  which  otherwise  appear  quite  healthy, 
and  from  the  serious  and  rapidly  fatal  efiects  to  which  it  too 
often  gives  rise.  Rokitansky  terms  this  the  perforating  gas- 
tric ulcer,  on  account  of  its  having  a  decidedly  marked  ten- 
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dency  to  perforate  the  parietes  of  the  stomach.  He  describes 
it  as  follows  : — ■"  In  a  woll-defiiied  case  there  is,  in  the  region 
of  the  pylorus,  a  circular  orifice  of  from  three  to  six  lines  in 
diameter,  Avith  a  sharp  peritoneal  edge,  as  if  a  round  piece  of 
the  gastric  parietes  had  been  punched  out.  When  viewed 
from  within,  the  loss  of  substance  on  the  internal  membranes 


Perforating  vilcer  of  stomach,  the  mucous  membrane  is  pucliered  into 
folds  round  it. 

of  the  stomach,  and  especially  of  the  mucous  layer,  appears 
more  considerable,  so  that  the  edges  of  the  hole  seem  bevelled 
off  from  within  outwards."  In  some  cases  the  margins  of  the 
ulcer  are  quite  smooth  and  thin,  in  others  thickened  and  mdu- 
rated.  "The  pyloric  half  of  the  stomach,"  Rokitansky  pro- 
ceeds, "  is  the  seat  of  the  ulcer  :  it  is  most  frequently  found 
in  the  middle  zone  of  this  portion ;  it  is  oftener  seen  at  the 
posterior  than  at  the  anterior  surface,  almost  always  near  to, 
and  frequently  at,  the  lesser  curvature  ;  and  it  occurs  in  ex- 
tremely rare  cases  only  at  the  fundus."  A  similar  ulcer  may 
form  in  the  upper  oblique  portion  of  the  duodenvim,  but  not, 
as  far  as  observation  has  yet  shown,  in  any  other  part  of  the 
intestinal  canal.  The  size  of  these  ulcers,  Rokitansky  testi- 
fies, may  equal  that  of  a  cheese-plate ;  we  have  never  seen 
them  exceeding  that  of  a  half-crown.  Their  form  is  com- 
monly circular,  at  least  in  the  oittset,  though  they  often  be- 
come elliptical  or  quite  irregular,  as  they  extend.  Some- 
times the  ulcer  enlarges  in  its  transverse  diameters,  so  as 
to  obtain  a  zonular  form.      Sometimes  two   ulcers   coalesce 
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together  more  or  less  completely.  "  In  the  majority  of 
cases  there  is  only  a  single  ulcer,"  (there  is  no  mention  of 
more  than  a  single  one  in  three  cases  which  are  re- 
corded consecutively  m  the  Report  of  the  Pathological  Soc. 
for  '47-'48,)  "  but  frequently  there  are  two  or  three,  occa- 
sionally four  or  five,  and  these  are  then  commonly  placed 
above  or  near  to  one  another  at  the  posterior  surface  of  the 
stomach,  or  at  the  lesser  curvature."  AVhen  the  ulcer  is  per- 
fectly circular,  the  narrowing  of  its  area,  as  it  extends  in  dejath, 
is  very  marked,  the  muscular  coat  is  less  extensively  destroyed 
than  the  mucous,  and  the  peritoneum  again  less  extensively 
than  the  muscular,  the  perforation,  m  fact,  taking  place,  as 
Rokitansky  describes  it,  in  the  centre  of  the  included 
circle.  The  exact  nature  of  the  process  by  which  the  ulcer- 
ation commences,  is  not  at  all  ascertained,  at  least,  has 
not  yet  been  the  subject  of  direct  observation.  Roki- 
tansky  writes:  —  "It  is  probable  that  it  commences  with 
an  acute,  circumscribed,  red  softening  (hemorrhagic  ero- 
sion) ;  or  with  a  circumscribed  sloughing  of  the  mucous 
membrane  ;  it  is  still  more  probable  that  the  ulcer  mcreases 
in  this  manner,  the  tissues  at  the  base  of  the  ulcer  slough- 
ing and  exfoliating,  layer  by  layer."  He  thuxks  that 
"the  process  oifers  a  valuable  analogy  to  sloughing  of 
the  lungs."  We  think  the  gastric  ulcer  may  be  very  pro- 
perly compared  xo  the  simple  ulceration  of  the  cornea,  which 
it  resembles  closely  m  several  respects.  Both,  when  the  sys- 
tem has  made  no  reparative  effort,  may  have  smooth  level 
margins.  Both  may  heal  by  the  deposition  of  fibrine  at  their 
base  and  around  their  margins.  Both  shoAv,  when  they  ad- 
vance unchecked,  a  decided  tendency  to  perforate  the  tissue  in 
which  they  exist.  In  both  the  ulceration  is  evidently  not  the 
result  of  violent  inflammation,  but  of  a  local  loss  of  substance 
or  dismtegration.  It  seems  as  if  the  tissue  slowly  liquefied, 
molecule  by  molecule,  in  a  given  part,  in  consequence  of 
defect  of  assimilative  power.  The  process  in  the  case  of  the 
cornea  is  evidently  not  identical  with  sloughing,  such  as 
occurs  in  purulent  ophthalmia,  and  there  is  reason  to  believe 
that  the  same  is  true  also  of  the  analogous  change  in  the 
gastric  parietes.  liokitansky  states  that  the  ulceration  "  is 
invariably  accompanied  by  chronic  catarrh  and  blennorrhcea 
of  the  gastric  mucous  membrane."  This  we  much  doubt, 
for,  though  pam  and  various  dyspeptic  symptoms  are  com- 
plained of  in  most  cases  where  ulcers  of  this  kind  are  found, 
yet  this  is  not  constant,  and  certainly  the  amount  of  the  dys- 
pepsia is  no  indication  whatever  of  the  existence  of  ulcera- 
tion. The  point  we  wish  especially  to  notice  is,  that  the 
ulcerative  action  is  not  in  any  way  dependent  on  ii-ritation  or 
inflammation,  but  on  a  loss  of  vital  assimilative  power  in  the 
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part  affected.  The  bearing  of  this  part  upon  the  treatment 
is  most  important.  Dr.  Copland  states,  and  some  of  our  own 
observations  are  confirmatory,  "  that  this  affection  is  most 
frequent  in  needlewomen,  or  female  servants.  The  patients, 
in  most  instances,  have  been  ansemic,  or  suffering  from  dis- 
ordered menstruation,  as  well  as  from  pains  in  the  stomach, 
but  "  have  generally  been  able  to  piirsue  their  avocations,  and 
to  take  their  food,  up  even  to  the  period  of  the  fatal  seizure." 
The  ulcer,  especially  Avhen  seated  near  the  smaller  curvature, 
is  apt  to  involve  some  arterial  branch,  from  which  blood  is 
poured  out  in  abundance.  The  hfemorrhage  may  be  so  copi- 
ous as  to  destroy  life  at  once,  but  more  frequently  death  does 
not  occur  till  after  repeated  attacks.  The  deeper  the  ulcer 
has  extended,  the  larger  in  general  are  the  vessels  it  meets 
with,  and  the  more  serious,  in  consequence,  the  loss  of  blood. 
It  has  happened,  that  an  ulcer,  after  perforating  the  coats  of 
the  stomach,  has  lighted  uj^on  the  pancreatic  duct,  and  pro- 
duced a  fistulous  opening  into  it.  The  most  dangerous  situ- 
ation for  an  ulcer  to  occupy  is  the  lower  half  or  two-thirds  of 
the  anterior  surface  of  the  stomach,  as,  in  case  of  perforation, 
there  is  no  organ  to  which  it  can  easily  become  adherent.  On 
the  posterior  surface,  adhesions  form  between  the  stomach 
and  pancreas,  or  the  adjoining  lymphatic  glands,  and  on  the 
upper  and  pyloric  part  of  the  anterior  surface  the  escape  of 
the  gastric  contents  into  the  peritoneal  cavity  is  sometimes 
prevented  by  the  left  lobe  of  the  liver.  In  a  remarkable  case, 
recorded  in  the  Report  of  the  Pathological  Society, '4:7-'48,  p. 
252,  the  barrier  opposed  to  the  extension  of  an  ulcer  by  the 
left  lobe  of  the  liver  proved  insufficient,  as  the  destructive 
process  continvied  until  it  perforated  the  diaphragm,  and  gave 
rise  to  hepatisation  and  a  gangrenous  cavity  in  the  lower  lobe 
of  the  left  lung.  These  ulcers  may  heal  at  any  period  of  their 
coui'se  ;  it  is  not  uncommon  to  fuid  the  cicatrices,  which  are 
their  results,  on  the  inner  surfa-^e  of  the  stomach.  There  can 
be  no  doubt  that  an  effusion  of  plasma  undergoing  develop- 
ment into  fibroid  tissue,  is  the  means  whereby  the  separation 
is  effected.  This  takes  place  both  in  the  margins  of  the  ulcer, 
producmg  thickening  and  subsequent  contraction,  and  also  at 
the  base,  which  it  lines  with  a  thin  smooth  layer.  Cicatrices 
of  this  kind  present  a  depression  of  the  size  of  the  ulcer,  sur- 
rounded by  thickened  and  elevated  margins,  others,  where 
more  contraction  has  taken  place,  are  of  a  linear  or  corded 
shape. 

Hmmorrhacjic  erosion  of  the  gastric  mucous  membrane  is  thus 
described  by  Rokitansky : — "There  are  round  or  roundish 
spots  of  the  size  of  a  pin's  head  or  pea,  or  Jiarrow  elongated 
streaks,  at  which  the  mucous  membrane  appears  dark  red, 
lax,  soft,  bleeding,  and  presenting  a  depression  in  consequence 
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of  loss  of  substance  or  slight  erosion.  Sometimes  this  loss  of 
substance  involves  the  entire  thickness  of  the  mucous  mem- 
brane and  the  submucous  cellular  tissue,  and  produces  an 
appearance  of  small  round  or  striated  tilccrs.  This  process  is 
invariably  accompanied  by  htEmorrhage,"  the  effused  blood 
being  mixed  in  a  more  or  less  altered  state  with  gastric  mu- 
cus, which  is  poured  out  by  the  membrane  aflected  with 
recent  or  inveterate  catarrhal  inflammation.  The  erosions 
are  often  very  numerous,  studding  perhaps  every  part  of  the 
stomach,  with  the  exception  of  the  fundus ;  theu-  chief  seat  is 
at  the  pyloric  portion.  They  are  not  peculiar  to  any  form  of 
disease.  Microscopic  examination  of  one  of  these  ulcers 
showed  the  surface  sunk  in,  the  basement  membrane  gone, 
and  the  tubes  quite  atrophied  and  replaced  by  low  fibroid 
substance,  infiltrated  with  diffused  yellow  pigment. 

Softening  of  the  stomach  requires  an  especial  notice,  as  an 
affection  of  great  importance,  though  as  yet  very  imperfectly 
understood.  One  form  of  it,  called  by  "Cruveifhier  gelatmi- 
form  softening,  occurs,  especially  in  infants,  between  the  age  of 
four  and  eighteen  months.  The  process  commences  with  the 
mucous  membrane  of  the  fundus,  and  "  extends  to  the  mus- 
cular coat  and  the  peritoneum,  converting  them  and  the  inter- 
vening cellular  tissue  into  a  greyish  or  greyish  red  transparent 
jelly,  with  a  yellowish  tmge,  through  which  single  dark  bro-\\ii 
streaks,  thebrokcn-downblood-vessels,  areobservedtopass.  The 
softened  jiortion  of  the  stomach  tears  at  the  slightest  touch," 
and  rents  in  it  take  place,  sometimes  perhaps  during  life,  but 
more  frequently  after  death.  The  softening  process  sometimes 
extends  to  the  diaphragm,  causing  perforation  of  it,  and 
effusion  of  the  gastric  contents  into  the  left  pleura.  Dr.  Cop- 
land expresses  his  opinion  that  "  the  softening  often  exists  to 
a  considerable  degree  previously  to  death ;  but  the  advanced 
stage  of  disorganization,  and  more  especially  erosion  and  per- 
foration, are  early  consequences  of  dissolution,  which  the 
fluid  of  the  stomach  may  have  been,  more  or  less,  concerned 
in  producing."  The  same  authority  states  that  the  disease  is 
almost  endemic  in  certain  places,  and  epidemic  in  some  sea- 
sons." It  may  appear  in  the  course  of  infantile  remittent 
fevers,  of  hydrocephalus,  or  of  chronic  bronchitis ;  or  it  may 
follow  the  cholera  infantum,  or  scarlet  fever,  or  diarrhcea, 
especially  after  weanmg,  or  when  the  infant  has  not  enjoyed 
the  advantage  of  a  healthy  nurse,  or  is  brought  up  by  hand. ' ' 
"  General  anscmia,"  as  Ilokitansky  testifies,  "  Avhich  is  par- 
ticularly apparent  throughout  the  intestinal  canal,  and  gene- 
ral collapse  and  wasting,  which  are  chiefiy  evident  in  the 
muscular  tissue,  are  constant  accompaniments  of  this  disease." 
It  has  been  much  debated  whether  the  affection  should  be 
regarded  as  of  inflammatory  nature  ;  but  the  entue  absence  of 


ABNORMAL  CONDITIONS  OF  THE  STOMACH.  507 

hyperoemia,  or  of  the  products  of  inflammation  in  the  softened 
tissue,  miist  be  considered  as  almost  decisive  of  the  question, 
Rokitansky  observing  its  frequent  supervention  on  hydro- 
cephalus, or  some  cerebral  affection,  suggests  that  "  the 
proximate  caiise  may  be  looked  for  in  diseased  imiervation  of 
the  stomach,  owing  to  a  morbid  condition  of  the  vagus,  and 
to  extreme  acidification  of  the  gastric  juice."  The  gastric 
mucous  membrane  is  not  unfrequently  found  softened  in 
adults  who  have  died  from  various  diseases.  Andral  notices 
its  occurrence  in  many  chronic  diseases,  especially  pulmon- 
ary ;  and  also  as  the  first  sign  of  failing  power  in  old  persons, 
whose  health  has  been  generally  good.  The  morbid  change 
betrays  itself  by  anorexia,  uneasiness,  and  weight  at  the  epi- 
gastrium ;  emaciation  and  rapid  loss  of  strength.  Death  takes 
place  in  the  way  of  asthenia  withoiit  prominent  aSection  of 
any  organ,  and  the  autopsy  only  reveals  gastric  softening  with 
or  without  hypersemic  injection.  The  colour  of  the  softened 
tissue,  according  to  Andral  (and  we  are  quite  disposed  to 
agree  with  him),  is  by  no  means  uniform  ;  it  may  be  normal 
or  paler  than  natural,  or  of  a  dead  white,  or  red  or  brown. 
Rokitansky,  on  the  other  hand,  says  "  the  parietes  of  the 
stomach  are  converted  into  a  more  or  less  saturated  dark 
brown  or  reddish  pidp."  In  our  examinations,  we  have  very 
commonly  indeed  found  the  splenic  region  of  the  stomach 
more  or  less  softened.  The  mucous  membrane  appears  thin- 
ned, more  translucent  than  usual,  and  dark  stained ;  under 
the  microscope  its  tubes  appear  in  various  degrees  of  disinte- 
gration. The  change  is,  we  think,  partly  post-mortem,  partly 
owing  to  failing  nutrition ;  its  constant  seat  in  the  splenic 
region  seems  to  be  connected  with  the  greater  thinness  of  the 
walls,  especially  the  muscular,  in  that  part,  in  consequence  of 
which  it  is  very  often  abnormally  distended.  In  some  cases 
the  other  coats  are  involved  as  well  as  the  mucous  membrane, 
and  even  the  diaphragm  may  be  thus  perforated.  "The 
stomach  is  found  to  contain  large  quantities  of  a  fluid  resem- 
bling coffee  grounds  or  ink,  which  is  often  vomited  during 
life."  The  oesophagus,  as  we  have  before  mentioned,  is 
sometimes  contemporaneously  affected  in  its  lower  third,  in 
consequence  of  which  perforations  and  effusion  into  the  left 
side  of  the  thorax  may  result.  "  The  fundus  is  the  seat  of  all 
the  softening  processes  of  the  stomach,"  from  whence  they 
extend  to  the  larger  cua'vature.  This  applies  not  only  to  the 
softenings  which  commence  during  life,  but  at  least  in  the 
majority  of  cases  to  that  which  occurs  only  after  death.  It  is 
often  difficult,  as  Rokitansky  allows,  to  distinguish  certainly 
between  the  mere  cadaveric  chemical  changes,  and  those 
which  take  place  from  alterations  in  the  vital  nutritive  pro- 
cesses.    The  distinction,  however,  may  generally  be  made  by 
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attending  to  the  following  circumstances,  which  he  enumer- 
ates;  (a)  "the  absence  of  all  symptoms  during  life-Avhich 
indicated  softening,  or  the  morbid  pi'ocesses  that  give  rise 
to  it ;  (b)  sudden  death,  from  natural  or  other  causes,  during 
the  digestive  act,  while  the  stomach  is  filled  Avith  chyme, 
without  previous  ilhiess  ;  (c)  limitation  of  the  softening  to  the 
mucous  membranes,  and  especially  to  the  projecting  folds,  so 
as  to  form  streaks ;  (d)  and  at  the  same  time  its  extension 
beyond  the  ordinary  bomidaries  of  morbid  softening — its  de- 
velopment being  most  remarkable  at  those  points  at  which 
there  is  a  stagnation  of  the  greatest  quantity  of  the  gastric 
contents;"  this  latter  cu'cumstance  determines  the  seat  of 
post-mortem  softening  to  be  the  part  which  is  most  depending. 
An  experiment  performed  by  M.  Cameron,  illustrates  very 
well  the  influence  of  impau'ed  vitality  in  promoting  the  soft- 
ening of  the  gastric  tissues.  A  fluid  obtained  from  the 
stomachs  of  two  children,  who  died  from  gelatiniform  soft- 
ening, was  introduced  into  the  stomach  of  a  living  rabbit, 
and  produced  no  injurious  eff'ect ;  the  viscus  being  found 
quite  healthy  when  the  animal  was  killed.  Another  rabbit 
was  treated  m  the  same  way,  having  previously  had  its 
pneumogastric  nerves  divided,  the  mucous  membrane  of  the 
stomach  w-as  found  in  a  state  of  softening.  If  the  nerves  only 
were  di-sided  no  softening  took  place.  This  experiment  seems 
confirmative  of  the  opinion  of  Dr.  Copland  noticed  above. 

Fatty  tumours,  origmatmg  in  the  submucous  tissue,  and  in- 
creasing in  size,  may  either  press  inwards  towards  the  cavity  of 
the  stomach,  or  outwards,  towards  the  peritoneal  sac.  In  either 
situation  they  may  be  sessile,  or  pedunculated.  Fibroid  no- 
dules sometimes  form  in  the  areolar  submucous  tissue, 
"  chiefly  in  the  vicinity  of  the  cardiac  orifice,  and  the  lesser 
curvature."  Erectile  tissue  may  be  developed  at  the  free  ex- 
tremity of  polj'poid  growths,  or  may  occupy  a  larger  surface 
of  a  sessile  tumour.  Tubercle  is  very  rarely  seen  ui  the  sto- 
mach, and  only  occurs  in  cases  "  where  intestinal  tuberculosis 
has  adA'anced  to  an  extreme  degree."  Cancerous  disease  of 
the  stomach  is  frequently  met  with,  this  organ  ranks  next  to 
the  uterus  in  the  list  of  mortality  from  this  cause.  Primary 
cancer  exists  in  the  majority  of  cases.  Dr.  Walshe  speaks  of 
secondary  "  as  almost  unknown,"  except  where  it  invades  the 
organ  from  extension  of  adjacent  growths.  It  is  not  luicom- 
mon  to  find  a  solitary  gi'owth  in  the  stomach,  no  other  part 
being  implicated,  as  in  a  case  we  have  recently  examined. 
"  The  pylorus,"  says  Rokitansky,  "  indifi'erently  at  all  parts 
of  its  circumference,  is  known  to  be  the  chief  seat  of  primary 
fibrous  and  areolar  cancer  of  the  stomach.  From  this  point 
the  degeneration  extends  chiefly  along  the  lesser  curvature 
over  the  pyloric  half  of  the  stomach  ;  in  many,  though  severe 
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cases,  it  affects  the  entire  stomach,  attacking  the  fundus  last, 
which,  however,  generally  remains  partially  free.  The  parie- 
tes  of  the  stomach  may  attain  an  inch  in  thickness,  being 
rigid  and  generally  tuberculated  on  their  inner  surface  ;  the 
cavity  of  the  stomach  will  at  the  same  time  be  diminished  in 
size."  Dr.  Walshe  states  that  cancer  of  the  orifices  may  ex- 
tend to  the  duodenum  or  the  oesophagus.  Rokitansky  affirms 
"that  cancer  of  the  pylorus  is  accurately  bounded  by  the 
pyloric  ring,  and  never  extends  to  the  duodenum,"  whereas 
cancer  at  the  cardia  invariably  involves  a  portion  of  the  oeso- 
phagus. We  certainly  think  that  scirrhous  disease  of  the 
pylorus  does  not  extend  much  beyond  its  original  site,  at  least 
along  the  intestine,  although  it  may  propagate  itself  to  the 
head  of  the  pancreas,  or  the  adjacent  lymphatic  glands.  Com- 
monly, as  Rokitansky  describes  it,  the  scirrhous  pylorus  is 
botmd  down  by  the  degeneration  of  the  tissues  lying  behind 
it,  but  in  other  cases  it  remains  moveable,  and  may  be  felt  as 
a  distinct  tumour  having  descended  more  or  less  over  to  the 
lower  part  of  the  abdomen.  The  pylorus,  the  cardiac  orifice, 
the  greater,  and  lastly,  the  lesser  curvature  are  liable,  accord- 
ing to  the  order  in  which  we  have  placed  them,  to  be  the  seat 
of  cancer.  Fibrous  cancer  undoubtedly  is  the  most  common, 
i.  e.  sciiThus,  or,  as  we  are  inclined  to  think,  a  combmation 
of  scirrhus  with  colloid.     Medullary  cancer  ranks  next,  ac- 


Scirrhus  Pylori.    At  the  diseased  part  the  walls  of  the  stomach  are 
extremely  thickened,  and  of  a  whity  colom-. 

cording   to   Rokitansky,    and   areolar   or   colloid    last.      He 
notices  the  frequent  primarj'  combmation,  and  the  yet  more 
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frequent  secondary,  of  scirrhus  with  encephaloid,  or  of  both 
-with  colloid.  The  followmg  description  was  taken  from  an 
exceedingly  well-marked  specimen  of  scirrhus  pylori,  in 
which  the  walls  of  the  passage  were  so  thickened  'as  to  be 
nearly  an  inch  in  diameter.  The  cut  siirface  presented  a 
whity  greyish  tissue,  contrasting  well  with  the  injected 
mucous  membrane,  and  exhibiting  a  distinct  striation  verti- 
cal to  the  axis  of  the  canal.  A  section  under  the  micro- 
scope showed  greyish  white  bands,  separated  here  and  there 
by  transparent  gelatmous  matter.  The  bands  consisted  of 
homogeneous  faintly-mottled  substance,  occasionally  divisible 
into  fibres  closely  resembling  those  of  organic  muscle, 
and,  like_  them,  exhibiting  elongated  nuclei  when  treated 
with  acetic  acid.  Towards  the  mucous  membrane  this  close 
stroma  was  replaced  by  a  loose  fibroid  tissue,  forming 
circular  loculi  of  various  sizes,  which  were  filled  with  very 
various  forms  of  cell-growth.  Among  them  granule  cells 
were  often  apparent,  but  the  main  mass  consisted  of  nu- 
clei and  low  developments  of  them.  Some  large  mother 
cells  were  seen,  containing  several  well-formed  nuclei  and 
granulous  matter  :  in  the  interspaces  between  the  fibrous 
bands  these  mother  cells  had  attained  a  gigantic  size,  and 
appeared  to  constitute  the  locuii ;  one  of  them  was  distinctly 
bifurcated  at  its  narrow  end,  and  the  branches  were  of  some 
length.  Dr.  Bennett,  v.  p.  43  of  his  work,  doubts  the  cell 
character  of  these  conglomerate  masses,  chiefly  from  the 
absence  of  a  cell-wall.  We  are,  however,  inclined  still  to 
believe  that  the  loculi,  in  this  instance,  and  in  colloid  gene- 
rally, resulted  from  the  development  of  an  endogenous 
growth  within  parent  cells.  In  this  case,  we  consider  that 
there  was  a  combination  of  colloid  with  scirrhus,  the  former 
beiiig  constituted  by  the  celloid  substance.  In  Dr.  Bennett's, 
xxi.,  "  Observation,"  the  alteration  which  had  taken  place  in 
"the  walls  of  the  stomach  was  wholly  of  a  fibrous  charac- 
ter." No  cancer  cells  were  detected,  only  elongated  and 
fusiform  nuclei;  but  they  were  numerous  in  the  enlarged 
mesenteric  and  lumbar  glands.  This  latter  circumstance  is, 
we  thmk,  decisive  of  the  truly  cancerous  nature  of  the  morbid 
change  in  the  stomach.  Such  a  case  may  then  be  regarded 
as  one  of  pure  scirrhus,  upon  which  encephaloid  growths  are 
sometimes  secondarily  developed,  appearing  as  fungus  or 
cock's-comb-like  bleeding  excrescences.  Encephaloid,  how- 
ever, either  in  the  form  of  knotted  tumours,  or  degeneration 
of  the  submucous  tissue,  or  infiltration  of  new-formed  erec- 
tile tissue,  sometimes  occurs  primarily. 

Colloid  cancer,  affecting  the  ':tomach,  behaves  much  as 
it  does  elsewhere,  it  originates  as  the  other  species  gene- 
rally  do,  in  the  submucous    tissue,  and,  as   in  a  case   ex- 
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cellently  described  by  Dr.  Walshe,  may  cause  atrophy  and 
destruction  of  the  mucous  membrane,  over  a  more  or  less 
considerable  space.  We  agree  with  this  observer,  that  colloid 
may  also  be  developed  in  the  mucous  membrane  itself,  for  we 
have  seen,  in  examining  the  mid  region  of  the  stomach  affected 
with  scu-rhus  pylori  two  large  oval  cysts  or  cells,  lined  by  a 
vesicular  epithelium  and  full  of  a  clear  fluid  m  the  substance  of 
the  mucous  tissue.  It  seems  not  improbable  that  these  would 
have  developed  into  a  colloid  growth,  especially  as  the  scirr- 
hous formation  contained  loculi,  somewhat  similar  to  those 
described  in  the  former  observation.  The  mucous  membrane 
covering  the  cancerous  growth  may  undergo  various  changes. 
"  It  sometimes  degenerates  into  an  areolar  cancerous  tissue, 
which  discharges  large  quantities  of  gelatinous  mucous  fluid  ; 
or  it  is  converted  into  erectile  tissue  as  a  fungoid  growth, 
which  becomes  the  seat  of  encephaloid  infiltration,  suppu- 
rates, and  partially  exposes  the  submucous  scirrhous  cellular 
tissue  ;  or,  lastly,  it  most  frequently  becomes  the  seat  of  a 
sloe-black  softening,  with  haemorrhage,"  or  it  is  quite  de- 
stroyed, and  the  sloughing  process  attacks  even  the  denuded 
scirrhus  itself.  In  a  specimen  we  recently  examined  of 
scirrhus  pylori,  where  the  mass,  limited  to  the  pyloric  region, 
was  exposed  on  its  inner  surface,  forming  a  sloughy  ulcera- 
tion with  elevated,  thickened  margins,  a  fatty  transformation 
had  very  evidently  commenced.  It  was  most  apparent  in  the 
contents  of  the  loculi,  which  in  some  parts  consisted  of  well- 
formed  nuclei  and  granulous  matter,  but  in  many  others  only 
of  an  amorpho- granulous  substance,  embedding  much  oily 
matter.  It  is  conceivable  that  the  further  progress  of  this 
change  might  have  effected  a  cure.  In  this  case  it  was  very 
distinct,  and  is  worthy  of  remark,  that  while  the  muscular 
coat  had  undergone  very  considerable  hypertrophy,  it  was  m 
no  degree  affected  by  the  cancerous  disease.  This,  though 
encircUng  the  pyloric  outlet,  had  not  caused  any  actual  ob- 
struction to  the  passage,  nor  was  the  stomach  distended  in  any 
very  considerable  degree.  The  cause,  therefore,  of  the 
hypertrophy  of  the  muscular  coat  does  not  seem  sufficiently 
explained. 

A  case  is  recorded  by  Andral,  in  which  enormous  dilata- 
tion of  the  stomach  had  taken  place,  although  the  pyloric 
orifice  was  free  and  even  larger  than  natural.  He  accounts 
for  this  by  the  non-existence  of  muscular  fibres  in  this  in- 
stance in  the  vicinity  of  the  pylorus.  Admitting  this  expla- 
nation, we  are  inclmed  to  think  that  the  very  alteration  of  the 
natui'al  condition  of  the  outlet,  its  being  reduced  to  a  passive 
and  rigid  orifice,  may  necessitate  a  greater  exertion  of  the 
muscular  fibres,  which,  if  it  fails  to  take  place,  and  thus  in- 
duces a  conservative  hypertrophy,  dilatation  must  result.   Dr. 
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Walshe,  after  mentioning  the  more  usual  occurrence  of  dila- 
tation ensuing  when  the  pyloric  opening  is  obstructed,  and 
contraction  when  the  cardiac  is,  the  size  remaining  un- 
changed when  the  body  of  the  organ  alone  is  affected,  notices 
as  "  less  intelligible  "  the  fact  to  which  we  have  just  referred. 
He  also  remarks  that,  "  as  a  general  truth  the  mucous  mem- 
brane exhibits  a  notable  power  of  resistance  to  the  encroach- 
ment of  the  disease."  This,  we  think,  is  true,  at  least  as  far  as 
naked-eye  investigation  can  ascertain ;  but  in  one  case,  where 
the  mucous  membrane  appeared  tolerably  healthy,  we  found 
the  tubular  secreting  structure  in  process  of  disorganization, 
not,  however,  from  the  extension  of  the  cancerous  disease. 

It  is  necessary  to  be  on  one's  guard  against  confounding 
scirrhous  cancer  with  simple  induration  and  hypertrophy  of 
the  coats  of  the  stomach.  Rokitansky  enumerates  as  dis- 
tinguishing signs  the  preponderating  increase  of  substance  in 
the  submucous  cellular  tissue,  and  its  want  of  uniformity, 
the  accompanying  cartilaginous  hardness  and  closeness  of  tex- 
ture, the  fusion  with  the  mucous  and  muscular  coats,  and 
particularly  the  alteration  in  the  muscular  tissue  itself.  We 
think  the  microscope,  in  practised  hands,  would  generally 
clear  up  all  doubt.  When  loculi  of  cell  substance  are  mingled 
with  the  fibrous  tissue,  there  can  be  little  hesitation  in  regard- 
ing the  growth  as  cancerous.  If  the  structure  is  purely 
fibrous,  attention  must  be  directed  to  the  limitation  of  the 
disease,  and  to  the  existence  of  the  infiltrating,  softening,  and 
contaminating  properties  of  cancer.  Ulceration,  usually  the 
result  of  secondary  gastric  cancer,  may  cause  perforation  of 
the  stomach  and  fatal  peritonitis  ;  it  more  frequently  happens, 
however,  that  effusion  is  prevented  by  the  formation  of  adhe- 
sions between  the  threatened  part  and  contiguous  viscera. 
The  liver  and  pancreas  may  thus  become  the  seat  of  further 
cancerous  invasion  and  destruction,  or  the  ulcer  may  eat  its 
way  into  the  transverse  colon,  and  thus  cause  an  unnatural 
communication  between  its  cavity  and  that  of  the  stomach.  A 
dark  fiuid,  resembling  coffee-grounds,  is  often  found  in  the  can- 
cerous stomach  after  death,  as  well  as  vomited  during  life.  In 
one  case,  where  we  examined  it,  we  found  it  to  consist  of  very 
numerous  blood-globules,  together  with  black  granules  and 
grams  (probably  altered  haematine),  and  a  very  large  quan- 
tity of  amorphous,  with  some  oily  matter.  It  is  to  be  remem- 
bered that  vomited  matter  of  this  kind  is  not  peculiar  to  can- 
cerous disease,  the  same  may  be  brought  up  when  there  is 
simple  exhalation  of  blood  from  the  mucous  membrane,  com- 
mon ulceration,  or  follicular  ulceration,  or  even  softening. 
The  only  circumstances  necessary  for  its  production  are,  hae- 
morrhage and  the  acid  secretion  of  the  stomach. 

Besides  blood,  there  may  be  several  other  matters  abnor- 
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mally  present  in  the  stomach.  Unhealthy  mucus  in  large 
quantities,  piu'ulent  and  other  exudations,  bile,  biliary  calculi, 
fecal  matter,  and  lumbrici,  are  more  or  less  often  met  with. 
Foreign  bodies  of  the  most  various  kinds  are  also  to  be  in- 
cluded in  the  list,  as  the  sealing-wax,  brick-dust,  cinders,  &c. 
swallowed  by  hysterical  females,  or  those  who  are  subjects  of 
the  morbid  state  termed  j^ica,  or  by  actual  lunatics.  A 
remarkable  case  of  this  kind  has  been  recorded  by  Mr.  Pol- 
lock, in  the  Report  of  the  Pathological  Society  for  '51-'52,  in 
which  the  stomach  was  distended  by  a  large  mass  of  hau-  and 
string,  while  another  occupied  the  lower  portion  of  the  duo- 
denum and  commencement  of  the  jejunum. 

IV. ABNORMAL    CONDITIONS    OF    THE    INTESTINAL    CANAL. 

The  intestine  is  not  unfrequently  defective  in  some  part  of 
its  course  ;  this  most  commonly  is  the  case  near  its  lower  ter- 
mination, and  involves  an  imperforate  condition  of  the  anus 
(atresia  ani).  Sometimes  the  intestine  is  only  unusually  short 
and  of  tuiiform  calibre,  or  consists  of  several  detached  ccecal 
portions,  or  it  may  terminate  at  the  umbilicus,  or  in  a  cloaca 
common  to  it  and  the  genito-urinary  organs.  Andral  refers 
to  a  case  in  which  there  was  only  a  suagle  straight  canal, 
extending  from  the  termination  of  the  oesophagus  to  the 
commencement  of  the  rectum,  to  another  in  which  the  duo- 
denum was  double,  a  third  in  which  there  were  two  colons, 
to  a  fourth  in  which  the  appendix  vermiformis  was  unusually 
large,  and  at  the  same  time  double.  All  these,  except  the 
first,  are  instances  of  excessive  development,  though  Roki- 
tansky  refuses  to  regard  them  as  such,  and  considers  them  as 
"  arrests  of  formation."  Among  these  he  especially  includes 
the  diverticula,  which  are  not  very  urLfrequent,  and  which  de- 
serve a  particular  description.  Andral  compares  them  to  the 
fingers  of  a  glove,  and  states  that  they  form  coccal  appendages, 
one  or  more  in  number,  which  are  given  off  from  the  intestine 
at  various  points,  and  communicate  with  its  cavity.  They 
are  most  frequent  at  from  18  to  2'4  inches  from  the  termina- 
tion of  the  ileum,  accordmg  to  Rokitansky,  but  have  been  seen 
in  the  jejunum,  the  duodenum,  and  even  in  the  rectum.  Their 
length  is  various,  sometimes  only  a  few  lines,  sometimes 
several  inches  ;  their  cavity  may  be  equal,  greater  or  less 
than  that  of  the  intestine  with  which  they  communicate.  It 
is  most  usual  to  find  but  one,  but  as  many  as  six  have  been 
met  with,  originating  from  the  same  portion  of  intestine  at  a 
little  distance  from  each  other.  In  structure  they  are  some- 
times identical  with  the  intestine,  sometimes  tlreir  several 
coats  appear  to  be  hypertrophied,  sometimes  on  the  contrary, 
more  or  less  imperfectly  formed.     Meckel  has  founded  on  this 
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difference  a  distinction  of  these  diverticula  into  true  and  false. 
The  false  might  be  regarded  as  produced  by  a  mere  hernia  of 
the  mucous  membrane,  such  as  occurs  in  the  bladder.  True 
diverticula,  Meckel  considers  to  be  formed  by  the  non-closure 
of  the  vitelline  duct  at  the  usual  spot,  so  that  a  portion  of  the 
canal,  of  varying  lengths,  remains  open  after  the  intestine  is 
fully  developed.  Rokitansky  does  not  quite  assent  to  this 
view,  but  still  believes  that  "it  evidently  has  its  origin  in 
the  development  of  the  intestine  in  the  umbilical  vesicle." 
AVe  are  inclined  to  join  with  Andral  in  doubting  the  correct- 
ness of  Meckel's  theory.  It  is  not  by  any  means  showni  that 
the  multiple  diverticula  occasionally  foiuid  are  produced  by 
a  hernial  protrusion  of  the  mucous  membrane.  The  distal 
extremity  of  these  offsets  is  generally  free,  sometimes  adhe- 
rent to  the  parietes  of  the  abdomen,  or  to  the  mesentery,  or 
to  a  loop  of  intestine.  Occasionally  it  is  open  :  Meckel  met 
Mith  an  instance  in  which  a  diverticulum  terminated  at  the 
umbilicus,  leaving  an  orifice  by  which  a  probe  could  be  in- 
troduced into  the  intestine.  The  omphalo-mesenteric  vessels 
were  persistent  also,  accompanying  the  diverticulum ;  so  that 
in  this  case,  at  any  rate,  Meckel's  view  would  appear  justi- 
fied. A  case  is  recorded  by  Dr.  Lionel  Beale,  in  the  Report 
of  the  Pathological  Society,  for  '51-'o2,  in  which  fatal  peri- 
tonitis ensued  from  softening  and  perforation  of  the  lower 
part  of  a  diverticvilum,  which  was  twice  as  broad  there  as  in 
the  upper  part  adjoining  the  intestine.  It  is  very  conceiv- 
able that  these  offsets,  like  the  appendix  vermiformis,  may  be- 
come sources  of  danger  by  offering  a  favourable  situation  for 
the  lodgment  of  cherry-stones,  or  other  indigestible  matters. 
Rokitansky  gives  the  following  description  of  the  characters 
of  "  false  diverticula,"  which  he  regards  as  mere  hernise  of 
the  mucous  membrane,  "  resulting  from  the  separation  of  the 
fibres  of  the  muscular  coat."  They  consist  solely  of  mucous 
membrane  and  peritoneum.  They  occur  at  any  part  of  the 
small  and  large  intestines.  "  They  are  found  in  considerable 
numbers.  They  occiir  from  the  size  of  a  pea  to  that  of  a 
walnut,  in  the  shape  of  round  baggy  pouches  of  the  mucous 
membrane.  They  form,  more  especially  in  the  colon,  nijDjjle- 
shaped  appendages,  which  occasionally  are  grouped  together 
in  bunches ;  when  occurring  in  the  small  intestine,  they  are 
commonly  developed  on  its  concave  side,  and  are  therefore 
placed  between  the  layers  of  the  peritoneum  ;  when  in  the 
colon,  the  fa?ces  are  retained  by  them,  and  dry  up  into  stony 
concretions."  Uniform  dilatation  of  the  intestine  may  take 
place  either  from  inaction  of  the  muscular  coat,  or  from  dis- 
tention from  accumulation  of  i^s  contents  above  a  stricture. 
Disease  of  the  nervous  centres,  inflammation  of  the  serous 
investments,  or  simple  atony  of  its  contractile  fibres,  may  be 
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the  cause  of  paralytic  inaction  and  consequent  distention. 
When  a  stricture  exists,  enormous  dilatation  sometimes  takes 
place.  Andral  relates  a  case  in  which  the  large  intestine  was 
so  distended  that  it  resembled  that  of  a  horse,  and  concealed 
almost  all  the  viscera.  In  such  cases  the  muscular  coat  may 
be  in  full  and  painful  activity,  not  ceasing  its  action,  although 
ujiable  to  overcome  the  obstruction,  but  reversing  it  so  as  to 
produce  fsecal  vomiting. 

Contraction  of  the  intestine  may  occur  either  throughout  a 
considerable  extent,  or  in  a  very  small  one.  The  first  is  not 
a  condition  of  disease,  though  it  has  been  mistaken  for  such, 
and  results  merely  from  the  canal  at  that  part  being  empty 
for  some  time ;  so  that  the  natural  contracting  efforts  of  the 
circular  fibres  are  unopposed,  and  the  sides  of  the  tube  are 
brought  together.  We  have  seen  the  descendmg  colon  in 
this  way  so  shrunk  as  to  be  scarcely  larger  than  the  little 
finger.  Of  coui-se  this  condition  is  most  likely  to  occur  in 
the  part  of  the  intestine  below  a  stricture.  The  second  kind 
of  contraction  of  the  intestine  is  almost  always  morbid,  and 
may  result  either  from  external  pressure,  as  from  a  strangulat- 
ing band,  or  compressing  tumour,  or  from  disease  of  the  tissue 
in  the  part  affected.  The  cicatrix  of  a  simple  or  tuberculous 
ulcer,  which  had  assumed  an  annular  form,  or  a  cancerous 
growth  of  like  shape,  has  in  most  instances  been  the  cause 
of  stricture  originating  in  the  mtestine  itself. 

Changes  in  the  j^osition  of  the  intestine  leading  to  morbid 
eflFects,  require  some  particular  notice.  The  most  common  of 
these  constitute  the  several  varieties  of  hernia.  As  these  are 
fully  described  in  all  surgical  works,  it  does  not  seem  neces- 
sary to  make  mention  of  them  here  ;  and  we  shall  therefore 
confine  our  attention,  following  Rokitansky,  to  the  morbid 
changes  of  position  which  befall  the  intestine  within  the 
abdominal  cavity.  A  portion  of  intestine  may  be  twisted 
upon  its  own  axis,  so  as  to  obstruct  the  canal  by  the  approxi- 
mation and  contact  of  the  walls.  This  seems  to  have  been 
observed  only  in  the  ascending  colon.  The  mesentery  may 
be  twisted  upon  itself,  forming  a  kmd  of  cone,  with  more  or 
less  of  the  intestine  attached  to  its  base,  which  becomes 
strangulated  by  bemg  twisted  round  the  mesentery.  "  One 
portion  of  the  intestine,  either  smgle  or  double — a  coil — may 
afford  the  axis  round  which  another  portion  with  its  mesen- 
tery is  thrown,  so  as  to  be  throughout  in  contact  with  the 
circumference  of  the  axis,  and  thus  to  compress  it  like  a 
ferule.  A  coil  of  small  intestine,  the  sigmoid  flexure,  or  the 
coecum,  may  form  the  axis."  Abnormal  length  of  the  mesen- 
tery probably  predisposes  to  these  affections.  More  frequent 
than  the  foregoing,  are  the  instances  in  which  a  portion  of 
intestine,  generally  the  small,  becomes  strangulated  by  con- 
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sequence  of  having  got  into  one  of  the  following  situations  : 
(1)  into  the  fissure  of  Winslow;  (2)  into  an  opening  in  the 
mesentery ;  (3)  into  an  opening  in  the  omentum ;  (4)  into 
spaces  included  by  corded  bands  of  false  membrane,  and 
various  parts  of  the  abdominal  viscera ;  (5)  into  similar  spaces 
formed  by  a  long  vermiform  process,  or  intestinal  diverticu- 
lum. The  colon  and  the  rectum  have  been  known  to  be 
compressed  and  obstructed  by  a  mass  of  loaded  small  intestine 
lying  upon  them ;  and  Andral  refers  to  a  curious  case  in 
which  the  transverse  colon,  in  a  child  of  six  months  old,  was 
compressed  between  the  duodenum  and  the  vertebral  column. 
These  varieties  of  incarceration  occur  at  every  period  of  life  ; 
they  are  more  common,  Rokitansky  avers,  in  the  female  sex 
than  in  the  male,  because  the  sexual  organs  of  the  former  not 
only  offer  an  additional  point  of  attachment  for  constricting 
bands,  but  may  also  themselves  give  rise  to  constricting 
growths.  The  consequences  of  strangulation  taking  place  in 
any  of  the  above  ways  are  distention  of  the  intestine  above 
the  compressed  part,  peritonitis  and  ileus :  the  incarcerated 
portion  in  the  cases  where  there  is  much  pressure  on  the 
mesenteric  vessels,  is  peculiarly  liable  to  congestion  and  gan- 
grene. Andral  well  remarks  that  the  mere  existence  of  the 
bands  of  adhesion,  forming  the  orifices  above  described,  by 
no  means  necessarily  involves  a  strangulation  of  the  intestine  ; 
this,  however,  in  such  cases,  may  come  on  very  rapidly  when 
the  included  portion  of  intestine  becomes  distended  from  any 
cause.  In  some  cases  symptoms  are  observed  for  several 
months  or  years,  indicating  that  some  impediment  to  the  free 
passage  of  the  intestinal  contents  exists.  Dr.  Peacock  has 
related  in  the  Report  of  the  Pathological  Society,  for  '48-'49, 
two  cases  of  so  caUed  mesocolic  hernia ;  the  small  intestines 
being  contained  in  a  sac,  formed  by  the  layers  of  the  meso- 
colon. In  the  first  of  these  cases  there  was  no  strangulation, 
though  the  ileum  passed  out  of  the  sac  over  "  a  thm  crescen- 
tic  edge;"  in  the  second  the  ileum  was  strangulated  at  the 
part  where  it  escaped. 

hivagination  of  the  intestine  implies  the  inversion  of  a  por- 
tion, and  its  intrusion  into  another,  an  upper  portion  being 
generally  intruded  into  a  lower,  and  the  converse  rarely 
occurring.  The  following  accoimt  we  abbreviate  from  the 
very  full  details  given  by  Rokitansky.  Invaginations  not 
uncommonly  form,  during  the  last  moments  of  life,  especially 
in  diseases  which  give  rise  to  irregular  and  disturbed  inner- 
vation. Thus  they  are  often  met  with  in  the  dead  bodies  of 
childi-en  who  have  died  from  hydi'ocephalus.  They  are  cha- 
racterized by  the  absence  of  all  appearances  of  reaction,  such 
as  we  shall  presently  mention,  and  by  the  parts  being  easily 
restored  to  their  proper  situation.     Several  often  occur  in  the 
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same  case.  Wlien  they  occur  during  life  as  a  primary  affec- 
tion, or  consecutive  only  to  diarrhoea,  they  speedily  bring  the 
patient  into  a  condition  of  extreme  danger.     Every  intus-sus- 


Diagram  of  intus-susception. 

(a)  The  sheath. 

(6)  The  receding  or  inverted  tube. 

(c)  The  entering  tube. 

ception  must  present  at  least  three  layers,  as  will  be  readily 
comprehended  on  vievi^ing  the  accompanying  diagram ;  the 
outer,  called  the  sheath,  is  formed  by  a  portion  of  intes- 
tine in  its  nattu-al  position ;  the  middle  is  formed  by  the  por- 
tion of  intestine  immediately  above,  which  is  inverted;  so 
that  its  mucous  surface  looks  outward,  and  is  ur  contact  with 
the  mucous  surface  of  the  sheath :  the  inner  is  the  portion  of 
intestine  next  above,  with  its  serous  surface  opposed  to  that 
of  the  middle  layer,  which  is  simply  intruded  into  the  canal 
beyond  it.  Five  layers  will  exist  if  another  portion  of  intes- 
tine be  forced  down,  and  inverted  into  the  original  intus-sus- 
ception, which  then  becomes  a  sheath  to  it.  "Between  the 
middle  and  inner  layers,  there  is  a  portion  of  mesentery  cor- 
responding in  size  to  that  of  the  intestine  displaced,  and  folded 
up  so  as  to  represent  a  cone,  the  apex  of  Avhich  lies  at  the  free 
termination  of  the  volvulus,  with  its  base  in  the  sheath,  and 
at  the  entrance  to  the  invagination.  This  portion  of  mesen- 
tery is  always  in  a  state  of  tension,  which  chiefly  affects  the 
part  belonging  to  the  inverted  tube,  and  has  a  singular  urflu- 
ence  upon  the  form  of  the  volvulus.  It  is  the  cause  of  the 
following   circumstances:  —  Firstly,   that  the  volvulus   (the 
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middle  and  inner  layers)  does  not  lie  parallel  to  its  sheath, 
but  ahvaj's  offers  a  greater  curvature  than  the  latter ;  the 
inverted  tube  (the  middle  layer)  being  compressed  in  its  con- 
cavity into  tense  transverse  folds.  Secondly,  that  the  orifice 
of  the  voh-ulus  does  not  lie  in  the  axis  or  in  the  centre  of  the 
sheath,  but  external  to  it ;  and  that  following  the  traction 
exerted  upon  it  by  the  mesenteric  fold  that  belongs  to  the 
inverted  intestine,  it  is  directed  towards  the  mesenteric  wall 
of  the  sheath  ;  that  it  is  not  circular,  but  represents  a  fissure. 
Intus-susceptions  occur  with  equal  frequency  in  the  colon, 
and  small  intestine  ;  but  several  cases  occurring  in  the  former 
are  remarkable  on  account  of  the  magnitude  they  attained. 
In  these  the  sheath  contained  a  very  long  portion  of  the  colon 
and  ileum  ;  both  may  be  inverted  two  or  three  times,  and  the 
intus-suscepted  part  advances  to  the  vicinity  of  the  anus." 
Contraction  of  one  part  and  distention  of  another,  are  proba- 
bly the  conditions  which  give  rise  to  invagination  ;  the  upper 
contracted  portion,  whose  muscular  coat  is  for  some  distance 
upwards  in  a  state  of  activity,  being  propelled  onward  into 
the  dilated  part  below.  Disordered  and  irregular  innervation 
is  probably  the  remote  cause,  in  this  as  well  as  in  the  case  of 
intus-susceptions  taking  place  during  the  agony.  Increase 
of  the  invagination  always  takes  place  by  more  and  more  of 
the  intestine  becoming  inverted,  so  that  the  upper  border  of 
the  middle  layer  is  contmually  shifted  lower  down.  The 
consequence  of  invagination  is,  as  may  be  expected,  peritoni- 
tis and  its  results.  Inflammatory  congestion  is  set  up,  not  at 
first,  in  consequence  of  annular  constriction  of  the  A'olvulus, 
but  from  compression  of  the  vessels ;  especially  the  veins  of 
the  portion  of  mesentery  which  is  dragged  dow^^  by  the 
adA-ancing  and  inverted  layers.  This  obstruction  to  the  cir- 
culation, Rokitansky  says,  gives  rise  to  violent  inflammation 
with  "  plastic  effusion  on  the  contiguous  serous  surfaces  of 
the  entering  and  receding  (inverted)  tube,  and  upon  the 
mucous  membrane  of  the  latter.  The  inverted  portion  is  in- 
variably the  one  that  suffers  most ;"  "  and  it  is  characteristic, 
that  even  when  the  inflammation  of  the  volvulus  rims  high,  its 
mucous  membrane  remains  pale."  The  sheath  is  not  so  much 
affected  except  in  large  invaginations.  The  tumefaction  re- 
sulting from  the  inflammatory  congestion  may  cause  strangu- 
lation of  the  volvulus,  usually  at  the  entrance,  but  sometimes 
at  other  points.  If  death  does  not  result  from  the  peritonitis, 
the  ensuing  gangrene,  or  the  strangulation,  recovery  takes 
place  with  one  of  the  three  following  terminations  to  the 
morbid  process  : — (a)  Complete  adhesion  having  been  formed 
between  the  two  opposed  serous  .^.urfaces  of  the  sheath,  and 
the  inverted  tube  at  the  point  of  iuA-ersion,  the  whole  con- 
tained volvulus  mortifies  and  is  throAvn  off,  and  becomes  dis- 
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charged  per  anum.  In  a  case  referred  to  by  Andral,  the  por- 
tion of  intestinal  tube  thus  evacuated,  measured  eighteen 
inches  ;  and  Hevin  relates  two  cases,  in  one  of  which  twenty- 
three  inches  of  the  colon  were  thus  parted  Avith,  and  in  the  other 
twenty-eight  inches  of  small  hitestine.  An  annular  swellmg, 
more  or  less  interfering  with  the  canal  of  the  intestine,  is 
found  in  the  corpses  of  persons  in  whom  this  termination  has 
occurred,  besides  adhesions  of  the  serous  surfaces  in  the 
vicinity,  (b)  "  In  rare  cases,  in  which  the  incarceration  has 
been  developed  at  an  unusual  point,  only  a  partial  sloughing 
of  the  volvulus  takes  place ;  and  the  portion  which  lies  above 
the  strangulation  is  retained.  Under  these  circumstances, 
the  latter  forms  a  conical  plug  with  a  narrow  channel,  and 
projects  into  the  cavity  of  its  sheath,  svu'rounded  by  a  thick 
frmge  of  mucous  membrane."  (c)  Occasionally,  after  adhe- 
sion has  taken  place,  the  inflammation  abates,  and  the  volvu- 
lus is  retained.  The  first  mode  of  termination  is  the  only  one 
that  produces  a  permanent  recovery  ;  in  the  others  there 
always  remains  a  degree  of  chi'onic  hypersemia,  with  liability 
to  exacerbation.  No  age  is  exempt  from  the  occurrence  of 
invaginations.  Andral  quotes  from  Monro  a  case  of  a  very 
considerable  one,  in  a  child  four  months  old. 

Prolapsus  ani  is  an  aff"ection  very  analogous  to  invagination, 
differmg  chiefly  in  not  having  a  sheath,  as  Rokitansky  re- 
marks, and  also  as  we  think,  in  the  peritoneum  being  less 
involved.  In  trifling  cases,  only  a  fold  of  the  mucous  mem- 
brane comes  down,  but  in  the  more  serious,  both  the  mucous 
and  muscular  tunics  descend.  The  tumour  thus  formed  is  of 
a  sausage  or  pyi-iform  shape,  pediculated  by  the  contraction 
it  undergoes  at  the  anus,  and  having  at  its  extremity  in  the 
minor  degrees,  a  round  central  orifice,  and  in  the  greater,  an 
eccentric  fissure.  The  results  of  prolapsus  ani  (more  properly 
recti),  are  not,  for,  for  the  most  part,  nearly  so  serious  as  those 
of  invagmation.  In  some  ca'^es,  indeed,  strangulation  takes 
place,  the  everted  part  swells  to  twice  or  thrice  its  proper  size, 
assumes  a  red,  purplish  colour,  -with  an  appearance  of  ecchy- 
mosis  and  of  impending  gangrene.  More  often,  even  in  inve- 
terate cases,  there  is  only  a  discharge  from  the  irritated  or 
mucous  membrane  of  a  thin  muco-sanguineous  fluid,  with, 
perhaps,  some  superficial  ulceration.  In  some  cases  the  epi- 
thelium of  the  mucous  surface,  from  constant  exposm-e,  as- 
sumes a  cuticular  character.  The  affection  is  of  common 
occurrence  in  children,  for  which  Sir  B.  Brodie  assigns  the 
following  reason  : — "  The  attachment  of  the  rectum  to  the  sur- 
rounding part  does  not  extend  so  high  in  children,  as  in  persons 
of  mature  age  ;  while  the  reflection  of  the  peritoneum  takes 
place  lower  down  ;  and  hence  the  rectum  is  more  liable  to  be 
pushed  out." 
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Wounds  and  lacerations  of  the  intestines  demand  a  brief 
notice.  When  the  bowel  is  wo^mded  by  the  thrust  of  a  cut- 
ting instrument,  the  danger  of  escape  of  the  intestinal  con- 
tents, and  of  consequent  peritonitis,  is  not  so  extreme  as 
might  be  supposed.  The  mucous  membrane  being  somewhat 
loosely  attached  and  thrown  into  natural  folds,  protrudes  at 
the  orifice  so  as  to  close  it,  if  it  be  not  very  large  ;  at  the 
same  time  the  constant  pressure  of  the  parietes  tends  to  keep 
the  wounded  point  applied  against  the  opposing  surface,  to 
which,  moreover,  it  becomes  glued  before  long  by  adhesive 
exudation.  If  an  opening  is  made  into  the  intestine  by  ulce- 
rative perforation  of  its  wall,  the  effusion  of  lymph  uniting 
it  to  adjacent  parts  becomes  occasionally  the  medium  through 
which  a  fistulous  communication  is  established,  either  with 
the  exterior  of  the  body,  or  with  another  hollow  viscus 
in  the  vicinity.  Sometimes  the  ulceration,  instead  of  pene- 
trating fui'ther,  causes  simply  the  formation  of  abscess  in  the 
subperitoneal  cellular  tissue,  fecal  abscess,  as  it  is  termed. 
Wlien  the  intestine  is  divided  completely  across,  the  two  ends 
will  occasionally  unite,  if  brought  together  and  maintained  in 
apposition  by  stitches,  but  no  one  has  yet  succeeded  in  repeat- 
ing Kamdohr's  experiment  (said  to  have  been  successful),  in 
which  a  large  portion  of  an  intestine  ha\-ing  mortified,  was 
cut  off,  and  the  upper  end  inserted  within  the  lower  and  kept 
in  that  position  by  a  suture.  It  is  very  unlikely,  that  a 
mucous  and  a  serous  membrane  would  unite  by  adhesions, 
which  is  said  to  have  occurred  in  that  case. 

The  muscular  coat  of  the  intestines  is  very  rarely,  if  ever, 
primarily  the  seat  of  inflammation,  though  it  very  often  is 
involved  by  extension  of  the  mischief  from  the  serous  or 
mucous  tunics.  We  have,  therefore,  now  to  consider  chiefly 
the  condition  of  the  mucous  membrane  and  its  follicles  when 
inflamed.  It  must  be  premised  that  no  kind  or  amount  of 
vascular  injection  can  be  accepted  by  itself  as  a  decisive  proof 
of  the  existence  of  inflammation.  Obstruction  to  the  free 
return  of  blood  by  the  veins,  according  to  the  degree  in  which 
it  exists,  will  produce  ramiform,  patchy,  or  general  injection; 
and  the  same  cause  will  also  give  rise  to  the  punctiform,  which 
has  been  thought  more  characteristic  of  active  hypertemia. 
Very  marked  injection  also  results  from  mere  gravitation 
of  the  blood  after  death  to  the  most  depending  parts.  MM. 
Trousseau  and  Rigot  found  in  dogs,  which  had  been  suspended 
after  strangling  in  a  vertical  position,  the  blood  collected  in 
those  parts  of  the  intestines  which  were  the  lowest,  giving 
the  mucous  membrane  and  its  villi  a  deep  red  tinge,  and  ex- 
travasating  itself  on  the  surface  and  in  the  submucous  tissue. 
"WTien  the  bodies  were  suspended  in  the  reverse  position  the 
same  effects  took  place  in  those  that  were  then  the  lowest. 
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This  hypostatic  congestion  is  especially  liable  to  take  place  in 
fevers,  in  severe  cases  of  which  the  blood  is  so  commonly 
found  fluid  after  death.  Redness,  resulting  from  mere  stain- 
ing of  the  tissues,  is  sometimes  very  similar  to  that  of  active 
hypersemia.  The  injection  which  takes  place  from  engorge- 
ment of  the  veins  may  be  distinguished  from  that  of  inflam- 
mation, by  the  circumstance  of  its  being  always  traceable  to 
distended  veins,  and,  further,  we  think,  by  the  redness  being 
more  general  than  that  of  inflammation  commonly  is.  In 
general  the  smaller  and  more  isolated  the  patch  of  injec- 
tion is,  the  more  likely  is  it  to  be  inflammatory  ;  thus  we  find 
small  separate  patches  of  injection  around  commencing 
typhous  deposits,  which  contrast  with  the  generally  pale 
mucous  membrane. 

Inflammation,  affecting  chiefly  the  mucous  Iming  of  the 
intestines,  was  distinguished  by  CuUen  as  enteritis  erythematica. 
It  corresponds  to  the  inuco-enteritis  of  others,  especially  the 
French  pathologists.  Rokitansky  speaks  of  it  as  catarrhal  in- 
flammation, which  may  be  either  acute  or  chronic,  and  either 
attack  the  mucous  membrane  uniformly,  or  be  developed 
mainly  in  the  villi  and  the  follicles.  It  is  excited  by  various 
causes  of  irritation,  and  especially  by  certain  atmospheric  in- 
fluences. "  The  anatomical  signs  of  the  acute  form  are,  more 
or  less  intense  redness  and  injection  of  the  mucous  mem- 
brane, affecting  its  entire  surface,  or  appearing  as  punctiform 
reddening  from  aff"ection  of  the  villi,  or  as  a  vascular  halo 
surrounding  the  follicles  ;  relaxation  of  the  tissue,  and  intu- 
mescence of  the  mucous  membrane,  equally  affecting  the  en- 
tire substance,  or  only  the  villi  and  follicles ;  opacity  of  the 
mucous  membrane  and  its  epithelium,  from  infiltration  of  the 
former  and  softening  of  the  latter  ;  friability  and  softening  of 
the  mucous  membrane.  The  submucous  cellular  tissue  is  in- 
jected, relaxed,  and  infiltrated  with  a  watery,  opaque  fluid  ; 
the  secretion  is  at  fu-st  copious  and  serous  ;  as  the  affection 
increases  in  intensity,  the  former  diminishes  in  amount,  be- 
comes opaque,  viscid,  and  puriform. 

Chronic  infiammation  is  characterized,  in  addition  to  the 
above  signs,  by  a  dark,  rusty,  livid  discolouration,  which  in 
severe  cases  appears  to  pervade  the  entire  mucous  membrane  ; 
by  a  tumid  state  of  the  mucous  membrane  and  its  follicles, 
accompanied  by  increased  density  of  the  tissue,  copious  se- 
cretion of  an  opaque  greyish-white,  or  yellow  puriform 
mucus.  The  acute  form  may  subside  completely,  or  several 
relapses  occurring  it  may  merge  into  the  chronic,  which  sel- 
dom "admits  of  a  complete  cure."  The  following  are  the 
principal  changes  produced  by  chronic  intestinal  catarrh. 
(1.)  A  more  or  less  abundant  deposit  of  black  pigment  in  the 
whole  mucous  membrane,  or  in  its  villi  or  follicles  only.    (2.) 
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A  permanent  tumefaction  of  the  mucous  membrane  depending 
probably  on  dilatation  of  its  vessels  and  interstitial  exudation, 
which  causes  increased  density  of  its  tissue,  and  may  give 
rise  "  in  higher  degrees  to  elongation  of  the  membrane,  and 
formation  of  folds  "and  poh^pi."  (3.)  Hypertrophy  of  the 
submucous  cellular  tissue  and  of  the  muscular  coat ;  (4.)  Pro- 
fuse secretion  of  a  grepsh- white  and  milky,  or  of  a  transpa- 
rent gelatinous  and  ■viscid  mucus."  Suppiiration  and  ulce- 
ration sometimes  result  from  catarrhal  inflammation,  especially 
when  an  acute  attack  supervenes  upon  the  chronic  form. 
"  The  mucous  membrane  is  converted  into  a  dark-red,  granu- 
lated and  friable  tissue,  on  the  surface  of,  and  within  which, 
suppuration  is  established."  The  burrowing  of  the  ulcers, 
so  as  to  pass  through  even  the  muscular  coat,  gives  rise  to 
sinuses,  in  the  ■vicinity  of  which  there  is  often  a  production 
of  polypoid  growths  fiom  the  mucous  membrane.  Corruga- 
tion of,  and  pigmentary  deposit  in,  the  tissues,  are  constant 
accompaniments  of  this  process.  Cicatrization  of  the  ulcers 
and  sinuses  takes  place,  with  formation  of  the  usual  fibroid 
tissue,  which  by  its  subsequent  contraction  may  give  rise  to 
puckering  or  obstruction.  Rokitansky  states  that  the  most 
usual  seat  of  catarrhal  inflammation  is  in  the  coecum  and  rec- 
tum ;  we  doubt  if  this  is  true,  if  applied  both  to  the  acute 
and  chronic  forms,  for  there  can  be  no  doubt  that,  in  the  ma- 
jority of  instances  of  muco-enteritis  the  small  intestines  are 
affected  even  to  a  greater  degree  than  the  large.  He  observes 
himself  that  "  catarrhal  irritation,  and  even  inflammation, 
undoubtedly  often  affect  the  duodenal  mucous  membrane, 
and  are  frequently  induced  by  an  anomalous  condition  of  the 
bile."  This  condition,  as  Dr.  Stokes  has  observed,  "may 
extend  to  the  biliary  ducts  and  give  rise  to  jaundice,  an  in- 
stance of  which  we  have  lately  had  under  our  care.  Besides 
the  tumefaction  of  the  mucous  membrane,  the  increased  pour- 
ing out  of  mucus,  and  the  enlargement  of  the  glands  of 
Brunner  in  this  situation,  we  have  noticed  an  atrophy  or  de- 
struction of  the  -villi,  which  had  lost  their  sharp  exterior 
margin  of  limitary  membrane,  and  were  shreddy  and  wasted. 
The  chronic  form  of  catarrhal  inflammation  does  seem  to  be 
more  frequent  in  the  large  intestine,  at  least  the  slaty  and 
black  discolouration  is  more  often  seen  in  the  coecum  than 
elsewhere,  but  it  may  admit  of  some  doubt  whether  this  dis- 
colouration is  a  certain  sign  of  previous  inflammation,  whether 
a  deposit  of  pigment  may  not  take  place  here  as  in  the  areolar 
tissue  of  the  lung,  or  in  the  skin,  without  any  disease.  We 
have  certainly  examined  instances  in  which  the  microscope 
showed  nothing  the  least  abnormal  except  the  pigmentary 
deposit. 

It  seems  very  doubtful  whether  there  is  a  distinct  affec- 
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tion  such  as  that  which  has  been  termed  glandular  or  fol- 
licular enteritis.  Dr.  Copland  speaks  of  it  as  occiu-ring 
almost  always  consecutively  to  other  diseases,  as  fevers  con- 
tinued or  remittent,  dysentery,  and  even  tuberculosis.  Roki- 
taiisky  docs  not  seem  to  recognize  its  special  character ;  but 
to  consider  that  the  follicles  may  be  more  pai'ticularly  atfected 
in  morbid  processes  of  different  kinds.  In  this  opinion  we 
entirely  coincide ;  but  wish  to  notice  here  an  anatomical 
point  which  we  tliink  is  not  generally  understood.  The 
solitai-y  glands  of  the  intestine,  which  occur  both  in  small 
and  lai-ge,  as  well  as  their  aggregations  constituting  the 
patches  of  Peyer,  which  do  not  extend  beyond  the  ilio-ccEcal 
Talve,  are  quite  destitute  of  the  foUiculiur  character,  that 
is,  are  not  involutions  of  the  general  mucous  surface,  in- 
vested by   a  lining  of  epithelium.     They  ai-e  simply  solid 
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Vertical  section  of  Pevcrian  patch,  .ind  solitary  glanfl  of  large  intestine. 
The  glands  in  both  are  rather  enUu-ged. 

(A)  Peyerian  patch  from  ileum. 
IB)  Solitai-y  gland. 

aggregated  masses  of  nuclear  particles,  A\'ith  very  little  inter- 
vening grannlous  matter,  Avhich  lie  completely  beneath  the 
sheet  of  basement  membrane  that  covers  the  stirface.  They 
are  not  contained  in  a  distinct  capsule  of  homogeneous  mem- 
brane, but  lie  piu-tly  in  the  corium  of  the  mucous  tissue, 
partly  in  that  layer  of  nuclei  and  granulous  matter  which  is 
spread  under  the  basement  membrane,  and  forms  the  chief 
substance  of  the  villi,  to  which  we  gave  some  years  ago  the 
name  of  "substratum."  It  is  apparent  from  this  structural 
arrangement,  that  they  c;uuiot  be  secreting  organs  like  the 
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Lieberkuehn  tubes  all  round  them,  for  they  have  no  outlet. 
On  the  other  hand,  they  are  from  their  very  structure 
peculiarly  liable  to  become  enlarged  and  prominent,  the 
nuclei  attracting  to  themselves  plasma,  and  developing  into 
cells.  There  seems  no  doubt,  that  they  are  much  more 
developed  in  some  persons  than  in  others,  and  we  are  much 
inclined  to  think  that  masses  of  precisely  similar  appearance 
may  be  formed  in  the  mucous  membrane  solely  as  the  result 
of  irritation.  We  have  been  led  to  this  belief  from  having 
found  only  a  few  distant  and  widely  scattered  glands  in  the 
mucous  membrane  of  some  persons,  even  when  it  was 
examined  after  immersion  in  acetic  acid,  which  makes  them 
much  more  opaque  and  white,  while  in  other  cases  they  were 
extremely  numerous  and  close  together.  There  really  seems 
to  be  a  good  deal  of  resemblance  between  them  and  small 
pustules  of  the  skin,  like  which,  when  the  inflammation 
reaches  a  certain  point,  they  are  extremely  apt  to  suppurate 
and  slough.  AVe  shall  now  subjoin  Rokitansky's  account  of 
"  ulcerative  inflammation  of  the  follicles  of  the  colon,  such 
as  we  find  in  lientery,  brought  on  by  tedious  diarrhoeas. 
The  follicles  are  at  first  timiefied  in  various  degrees,  and  con- 
sequently project  as  smaller,  or  larger  round,  conical  nodules 
on  the  internal  surface  of  the  intestine,  being  surrounded  by 
a  dark  red  vascular  halo.  Ulceration  now  ensues  in  the  in- 
terior of  the  follicle,  the  small  abscess  penetrates  the  mucous 
membrane  within  the  vascular  halo,  and  a  fringed  ulcerated 
opening  of  the  size  of  a  millet  seed  appears,  which  leads  to 
a  small  follicular  abscess  with  red  spongy  walls.  The  ulcera- 
tion continues,  and  the  follicle  is  eaten  away,"  so  that  an 
lUcer  of  the  size  of  a  pea  or  lentil  is  formed.  In  its  further 
progress  the  mucous  membrane  becomes  extensively  de- 
stroyed, and  that  with  great  rapidity,  the  muscular  coat  being 
frequently  exposed.  The  most  extensive  destruction  always 
takes  place  in  the  sigmoid  flexure,  and  in  the  rectum.  The 
disease  is  always  confined  to  the  colon,  but  when  it  runs  a 
very  rapid  course  it  may  be  accompanied  by  catarrhal  irrita- 
tion of  the  small  intestine.  We  have  notes  of  a  case  in  which 
there  were  a  great  number  of  the  so-called  solitary  follicles  in 
the  lower  part  of  the  small  and  in  the  large  intestine,  al- 
though no  irritation  had  existed  during  life.  Their  develop- 
ment seems  to  depend  on  some  other  cause  besides  mere 
irritation,  though  this,  no  doubt,  promotes  it.  Like  the 
Peyerian  patches  they  are  sometimes  very  prominent  in  cases 
of  typhus,  sometimes  scarcely  discernible  ;  and  the  same  is 
true  of  common  catarrhal  irritation  and  of  dysenteric.  It  can 
scarcely  be  supposed  that  the  Lieberkuehn  follicles,  which 
are  mere  involuted  extensions  of  the  mucous  surface,  should 
not  be  affected  wherever  the  mucous  membrane  is,  but  the 
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solitary  glands  which  differ  essentially  in  structure  seem  to 
be  by  no  means  necessarily  involved. 

We  proceed  to  the  other  form  of  enteritis,  that  termed  by 
Cullen  E.  Phlegmonodea.  The  effects  produced  by  this,  which, 
indeed,  are  just  those  of  common  inflammation,  have  already 
been  several  times  adverted  to  ;  but  Ave  think  it  well  to  sub- 
join the  following  excellent  description  from  the  pen  of  Dr. 
Copland : — "  Tiie  vUlous  coat  in  acute  enteritis  is  not  only 
more  vascular  and  turgid,  but  it  is  also  softer,  and  some- 
times thicker  than  natural.  If  the  inflammation  has  pro- 
ceeded far,  it  presents  a  brick-red  tmge,  and  is  easUy  de- 
tached from  the  subjacent  coats,  the  connecting  cellular 
tissue  being  soft,  turgid,  and  inflamed.  When  this  state 
exists  in  a  considerable  portion  of  the  tube,  the  coats  are 
apparently  thickened,  arising  from  the  extension  of  the  in- 
flammation to  the  more  external  tissues,  till  the  attached 
surface  of  the  intestinal  peritoneum  is  reached.  The  sub- 
stance or  parietes  of  the  bowels  may  be  considered  as  affected 
in  these  cases,  even  although  the  external  surface  may 
present  no  further  lesion  than  red  vessels  shooting  into  it. 
Occasionally,  in  addition  to  this  state,  the  red  capillaries 
in  the  inflamed  peritoneal  coat  are  connected  with  the  effusion 
of  coagulable  lymph,  particularly  in  the  parts  where  they 
are  most  nimierous,  the  lymph  or  albuminous  exudation 
existmg  in  sjiecks,  or  in  considerable  spots  or  patches,  on 
the  serous  surface.  When,  however,  these  latter  appear- 
ances are  remarked,  the  interior  of  the  inflamed  intestine 
frequently  presents  more  serious  changes  than  yet  noticed. 
The  villous  surface  is  then  deeply  inflamed,  and  seems  abraded 
or  excoriated  in  parts.  It  is  sometimes,  in  other  parts, 
covered  by  patches  of  lymph,  or  of  an  albumino-puriform,  or 
muco-puriform  fluid,  or  by  a  sero-sanious  matter ;  and  it  is 
often  also  ecchymosed  in  numerous  points  or  specks,  or  it 
presents  still  larger  marks  of  sanguineous  infiltration.  In 
other  cases  portions  of  a  dark,  slate-coloured,  or  sphacelated 
hue  are  observed,  with  or  without  ulcerated  specks,  or  even 
large  ulcers,  which  have  nearly  penetrated  as  far  as  the 
external  coat,  in  adjoming  parts."  Sometimes  then  ulcers 
actually  perforate  the  mtestmal  wall,  and  give  rise  to  escape 
of  the  contents.  "  In  the  forms  of  enteritis  in  which  the 
substance  of  the  intestine,  or  its  peritoneal  coat,  is  chiefly 
affected,  either  primarily  or  consecutively,  the  whole  of  the 
coats  are  often  very  vascular,  red,  or  of  a  brick-red  colour, 
and  are  readily  torn."  Suppuration  sometimes  takes  place 
between  the  coats,  as  in  an  interesting  case  recorded  in  the 
Pathological  Society's  reports  1851-'52  by  Dr.  Hare.  General 
peritonitis  not  unfrequently  occurs,  in  which  the  omentum 
may  markedly  participate,  becoming  greatly  thickened  and  red. 
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The  intestmal  mucous  surface  is  sometimes  the  seat  of  a 
kind  of  intlammatory  process,  which  is  mostly  subacute  or 
chronic,  and  gives  rise  to  an  exudation  much  resembling  that 
of  croup.  It  is  remarkable  that  the  attacks  often  recur 
several  times,  each  presenting  a  stage  of  irritation,  Avhich 
ends  in  the  formation  and  throwing  off  of  the  false  membrane, 
after  which  there  is  a  pause.  The  quantity  of  the  exudation 
varies  much  in  different  cases  :  sometimes  it  forms  a  layer  of 
some  thickness,  extending  pretty  uniformly  over  the  surface, 
or  appearing  in  the  stools  as  tubular  casts  of  the  intestines ; 
sometimes  it  is  as  thin  as  a  wafer,  or  consists  merely  of 
tattered  shreds.  In  one  case  mentioned  by  Dr.  Copland  there 
were  also  shreds  of  dj'smenorrhccal  false  membrane  discharged 
from  the  uterus,  but  not  at  the  same  time  as  those  from  the 
bowels.  Ilokitansky  mentions  the  occurrence  of  less  con- 
sistent fibrinous  exudations,  which  probably  approach  more 
or  less  closely  to  those  of  diphtheritis.  They  are,  as  he 
observes,  "the  expression  of  a  constitutional  affection,"  the 
results  of  an  altered  blood  crasis. 

The  changes  which  take  place  in  the  intestinal  mucous 
membrane  in  continued  fevers  have  beca  most  diligently  ex- 
amined, and  minutely  described  by  Ilokitansky  ;  but  our  limit 
forbid  us  to  follow  him  closely,  and  we  shall,  therefore,  only 
endeavour  to  give  a  short  and  comprehensive  account  of  the 
various  phenomena  belonging  to  what  he  calls  the  Typhous 
process.  The  intestinal  affcetion,  as  is  well  known,  is  no 
necessary'part  of  fever.  We  have  examined  the  intestines  of 
persons  dying  of  fever,  in  which  very  little  trace  of  Peyerian 
patches  or  solitary  glands  could  be  detected,  certainly  less 
than  we  have  seen  in  the  bodies  of  persons  who  have  died  from 
other  diseases.  "When,  however,  the  malady  specially  affects 
this  seat,  Ave  observe  the  folloA\ing  series  of  changes : — Hy- 
peremia to  a  greater  or  less  extent  is  set  up  around  the  soli- 
tary follicles,  and  in  and  around  Peyer's  patches.  Enlarge- 
ment and  distention  of  these  glandular  structures  proceed 
nearly  pari  jxissu  with  the  hypera;mic  congestion.  After  a 
certain  time,  the  length  of  which  varies  in  different  cases,  the 
contents  of  the  enlarged  glandular  masses  soften,  break  down, 
and  are  discharged.  The  cavity  which  remains  on  the  mucous 
surface,  constitutes  the  typhous  ulcer,  to  which  Ilokitansky 
attributes  the  following  character: — (1.)  Its  form  is  elliptical, 
round,  or  irregular,  and  suiuous,  according  to  the  shape  of  the 
part  Avhich  has  been  affected.  Thus  a  large  patch,  when  de- 
stroyed, gives  rise  to  an  elliptical  ulcer ;  a  smaller  or  a  solitary 
gland  to  a  round  one  ;  partial  destruction  of  a  patch  will  pro- 
duce an  irregular  ulcer.  (2.)  The  '.ize  of  the  ulcer  varies  from 
that  of  a  hemp-seed  to  that  of  a  half-crown.  (.'5.)  Those  of  an 
elliptic  shape  are  always  situated  opposite  to  the  insertion  of 
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the  mesentery,  and  have  their  long  axis  parallel  to  that  of  the 
intestine.  The  typhous  ulcer  very  rarely  indeed  forms  a  zone. 
(4.)  "  The  margin  of  the  ulcer  is  invariably  formed  by  a  -vvell- 
defined  li-inge  of  mucous  membrane,  which  is  a  line  or  more 


Typhous  ulcers  in  sinall  intestine.  Death  from  hemorrhage.  The  outhne 
figures  represent  vertical  sections.  In  the  upper  tigure  the  margins  of  the 
ulcer  are  thickened ;  in  the  lower  they  are  clean  cut,  as  if  punched. 

wide,  detached,  fi'eely  moveable,  of  a  bluish-red,  and  subse- 
quently of  a  slaty  or  blackish-blue  colour.  (5.)  The  base  of 
the  ulcer  is  formed  by  a  delicate  layer  of  submucous  tissue 
which  covers  the  muscular  coat ;  like  the  marginal  substance, 
it  is  cjuite  void  of  morbid  growth.  (6.)  The  small  intestine  is 
the  scat  of  the  ulcerative  process,  and  the  lower  third  is  most 
liable  to  be  involved — the  nimiber  and  size  of  the  ulcers  in- 
crease as  they  advance  towards  the  ilio-ccccal  valve."  AVe 
must  add  with  respect  to  the  last  character,  that  the  ulcerative 
process  is  by  no  means  conilned  to  the  small  intestme,  we 
have  seen  the  mucous  membrane  of  the  large  intestine,  down 
to  the  rectum,  riddled  with  ulcers.  They  Avere  many  of  them 
of  large  size,  and  had  clean  cut,  non-thickened  margins. 
This  condition,  indicating  the  absence  of  reparative  action,  is 
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not  nearly  so  frequent  as  that  of  thickening  and  induration, 
which  generally  take  place  to  some  extent  in  the  side  of  the 
ulcer.  The  bottom  of  the  idcer  is  commonly  formed  by  the 
submucous  tissue,  sometimes  the  muscular  fibres  are  com- 
pletely exposed.  This,  however,  is  generally  the  result  of  se- 
condary advance,  subsequent  to  the  expulsion  of  the  typhous 
deposit.  Rokitansky  particularly  insists  on  the  point,  and  we 
think  he  is  correct,  that  when  an  ulcer  increases  in  depth  so 
as  to  perforate  the  intestine,  it  advances  not  by  continued  de- 
position and  softenmg  of  typhous  matter,  but  by  simijle  exten- 
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Inflamed  mesenteric  glands  in  Typhus  and  so-called  typhous  matter.  At 
the  lower  and  left  part  is  represented  a  smaU  ulcer  in  the  mucous  membrane, 
in  which  ulceration  is  seen  extending  round  the  central  typhous  deposit, 
which  is  still  in  situ. 


tion  of  the  ulcerating  action.  We  feel  inclined  to  doubt  Roki- 
tansky's  statement  respecting  the  extreme  rarity  of  a  typhous 
ulcer  assuming  a  zonular  form.  We  think  we  have  seen  some 
that  involved  a  considerable  part  of  the  circumference  of  the 
intestine,  and  Andral  mentions  a  case  in  which  there  were  a 
dozen  ulcers  encircling  the  canal  like  rings.  It  is  true  he 
does  not  positively  state  that  they  were  the  result  of  fever, 
though  this  seems  almost  implied.  The  matter  which  causes 
the  tumefaction  of  the  agminate  and  solitary  glands  is  simply  a 
kind  of  albuminous  exudation,  not  differing  we  believe  essen- 
tially from  any  other.  It  either,  which  is  most  fi-equent,  forms 
a  solid  mass  imbedding  the  na'ural  nuclei  of  the  gland,  or 
affords  a  plasma,  out  of  which  these  nuclei  develop  celloid  par- 
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tides.  Black  granules  and  grains  of  pigmentary  matter  are 
often  ])r('scnt  in  it,  but  they  are  by  no  means  peeuliar  to  the 
typhoid  state.  Tliey  give  to  the  glands  a  black  dotted  appear- 
ance, as  seen  by  the  naked  eye,  and  this  we  have  observed 
more  than  once  after  death  from  other  causes  than  fever.  The 
mesenteric  glands  become  invariably  enlarged  in  all  cases  of 
intestinal  affection,  just  in  the  same  Avay  as  an  inguinal  gland 
enlarges  when  there  is  a  chancre  on  the  glans  penis.  Their 
enlargement  seems  to  be  simply  the  residt  of  irritation ;  Ave 
Fiii.  lis. 
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Typlious  ulcors  in  variouH  stiiKcs.    Tho  (nitline  figures  ure  vertical  suctions 
wliicli  sliow  the  olevutioii  or  ilii>  imuMus  nn'inbrano  by  submucous  deposit. 

(a)  Mncdiis  iiicMibruiio. 
(1))  SubinucDus  lissiio. 
(CI  Muscular  coiit. 
(di  I'ui'Houcal  coat. 

have  found  nothing  in  their  substance  besides  the  normal 
nuclei  but  granular  and  amorphous  matter,  and  some  colloid 
l)articles  or  cells.  The  vessels  of  their  cajisule  are  generally 
much  congested,  as  well  iis  those  which  penetrate  their  interior, 
llokitansky  states  that  "  the  mesenteric  glands  decrease  in 
size,  as  soon  as  the  detachment  of  the  intestinal  morbid  growth 
has  commenced."  Of  course  they  must  remain  for  some  time 
more  congested  with  blood,  and  larger  than  natural,  even 
under  the  most  favourable  circumstances.  It  by  no  means 
necessarily  follows  that  ulceration  takes  jjlace  after  a  patch  or 
a  single  gland  has  been  enlarged,  the  exudation  may  li(iuefy 
and  be  again  absorbed  into  the  blood,  and  the  part  return  to 
its  normal  condition.     Cicatrization  of  the  ulcers  is  not  unire- 
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quent,  as  Dr.  Watson  testifies.  He  says,  "  the  ulcerated  sur- 
face seems  to  clotlie  itself  afresh,  by  degrees,  with  a  new 
mucous  membrane,  which  is  thin,  however,  and  adherent  to 
the  subjacent  tissues,  and  does  not  slide  over  them  when 
pressed  between  the  finger  and  thumb,  as  the  healthy  portions 
of  the  coats  of  the  bowel  will  do  upon  each  other.  And  in 
the  place  of  the  cicatrix  there  is  usually  to  be  seen  a  manifest 
puckering,  and  a  number  of  little  wrinkles  or  lines,  radiating 
from  a  common  centre." 

Rokitansky  speaks  of  the  new-formed  membrane  as  a  serous 
lamina,  which  becomes  at  its  circumference  as  it  Avere  dove- 
tailed in  between  the  muscular  and  mucous  coats.  He  con- 
firms the  observation  of  Sebastian,  that  small  villi  sometimes 
form  upon  this  lamina,  even  before  its  union  with  the  mucous 
membrane.  In  most  instances,  however,  the  absence  of  villi 
forms  one  of  the  distinctive  features  of  a  cicatrix.  We  feel 
much  hesitation  in  accepting  Kokitansky's  absolute  assertion, 
that  the  cicatrix  of  a  typhus  ulcer  never  in  any  way  gives  rise 
to  a  diminution  of  the  calibre  of  the  intestine.  Dr.  CarsAvell 
speaks  positively  of  the  occurrence  of  fatal  ileus  in  persons 
who  had  suffered  some  months  before  from  typhoid  fever,  the 
cicatrix  of  an  ulcer  being  found  after  death,  which  had  de- 
stroyed the  mviscular  coat  around  the  whole  circumference  of 
the  tube. 

The  morbid  changes  in  Dysentery  have  their  especial  seat  in 
the  large  intestine,  the  ileum  being  sometimes  (Dr.  Copland 
says  very  often)  involved,  but  always  in  a  less  degree.  Our 
observation  quite  accords  with  Rokitansky's,  that  "  as  a  rule 
its  intensity  increases  from  the  coecal  valve  downwards,"  so  that 
the  sigmoid  flexure  and  the  rectum  are  found  most  severely 
affected.  It  commonly  runs,  Rokitansky  says,  an  acute  course, 
"  though  it  is  frequently  chronic  in  the  milder  degrees  ;  this, 
however,  does  not  materially  alter  its  character."  Dysentery 
presents  itself  to  the  medical  observer  under  a  very  great 
variety  of  forms,  but  it  wovdd  be  impossible  to  range  the  post- 
mortem appearances  in  corresponding  groups.  All  that  can  be 
said  in  gereral,  is  that  both  the  symptoms  during  life  and  the 
textural  lesions,  will  coincide  in  mdicatmg  whether  a  given 
case  is  to  be  considered  of  sthenic  or  asthenic  character. 
Looking  then  upon  dysentery  generally  as  inflammation,  more 
or  less  acute,  of  the  mucous  membrane  of  the  large  intestine, 
and  premising  that  it  is  very  prone  to  pass  on  into  a  linger- 
ing chronic  state,  we  shall  follow  Rokitansky's  account  of  the 
changes  produced  by  the  disease.  He  considers  them  "  as 
divisible  into  four-  natural  degrees."  In  the  lowest  the  mucous 
membrane  in  its  projecting  folds  is  injected,  swollen,  and  soft- 
ened, its  surface  seems  excoriated,  the  epithelium  is  detached 
as  a  greyish-white  layer,  or  elevated  by  effusion  into  small 
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vesicles  containing  serum,  as  in  a  case  we  witnessed,  or  it 
may  be  mingled  with  amorphous  matter  in  an  exudation  of 
dirty  grey  and  reddish  colour  covering  the  surface.  Dr.  Baly, 
who  mentions  the  detachment  of  the  epithelium  and  its  ming- 
ling with  amorphous  matter,  describes  the  solitary  glands  in 
his  first  stage  as  being  enlarged,  forming  round  prominences, 
which  in  a  chronic  state,  by  sloughing  and  ulceration,  as- 
sume the  form  of  open  sacs.  The  mucous  and  submucous 
coats  become  thickened.  "  In  the  second  degree  the  textural 
alterations  are  not  limited"  to  the  projecting  folds,  "  but  ex- 
tend over  a  larger  surface,  still,  however,  presenting  a  greater 
development  at  one  part  than  at  another.  The  mucous  mem- 
brane is  invested  to  the  same  extent,  by  a  dirty,  grey  layer,  con- 
sisting of  desquamated  epithelium  and  a  thick  glutinous  exu- 
dation ;  or  this  may  already  have  been  removed,  and  the  sub- 
jacent mucous  membrane,  in  either  case,  appears  converted 
into  a  soft,  sanguineous,  pale  red  and  yellowish  gelatinous 
substance,  which  may  be  easily  detached."  The  submucous 
tissue  becoming  infiltrated,  gi^'cs  rise  to  more  or  less  nume- 
rous protuberances,  on  the  internal  surface  of  the  intestines  ; 
these  "  correspond  to  those  points  of  the  mucous  membrane, 
at  which  the  morbid  afiection  is  most  developed,"  while  in 
the  intervening  portion  there  is  not  much  change  beyond 
slight  redness  and  swelling.  The  intestinal  cavity  is  dilated 
by  the  pressure  of  exhaled  gas  upon  the  semi-paralyzed  mus- 
cular coat,  and  contains  a  mixture  of  effused  lymph  and  blood, 
together  Avith  mucous  liquid  and  fceces.  Dr.  Baly  marks 
his  second  degree  by  the  sloughing  of  the  solitary  glands, 
either  principally  or  equally  with  the  surrounding  mucous 
membrane.  In  this  way  are  formed  either  clear  cu'cular 
ulcers  of  various  depth,  or  large  excavations.  Tlie  promi- 
nent rugoe  are  chiefly  affected.  Rokitansky  also  remarks, 
that  the  affection  of  the  follicles  may  predominate,  and  states 
that  the  anatomical  condition  is  the  same  as  that  already  de- 
scribed in  connexion  with  catarrhal  inflammation  as  atten- 
dant upon  lientery.  "  In  the  third  stage  the  protuberances  are 
set  more  closely  together,  the  mucous  membrane  investing 
them  partly  retains  the  same  condition  as  in  the  former,  partly" 
is  converted  into  a  slough,  Avhich  is  here  and  there  blended 
vidth  the  desquamated  epithelium  "  and  the  exudation,  and  is 
firmly  attached  to  them  ;  it  is  of  a  dark-red,  or  blackish- 
brown,  or  greyish-green  colour."  In  some  cases  the  infiltrated 
and  thickened  submucous  tissue  is  in  great  part  exposed, 
being  covered  here  and  there  by  the  remnants  of  the  mucous 
membrane,  "  in  the  shape  of  solitary,  dark-red,  flaccid,  and 
bleeding  vascular  tufts,  or  as  dilated  follicles,  which  are  easily 
removed."  The  protuberances  are  occasionally  found  to  have 
coalesced,  and  the  intestine  then  presents  an  uneven  plicated 
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surface,  accompanied  by  an  equal  degree  of  infiltration  and 
thickening  of  its  parietes  ;  the  mucous  membrane  is  uniformly 
affected  over  a  large  extent,  and  there  are  no  free  interstices. 
The  contents  of  the  intestine  are  of  a  dirty  bro^yn  or  reddish 
ichorous,  foetid,  flocculent,  and  grumous  character. 

In  the  fourth  and  highest  degree,  the  mucous  membrane 
degenerates  into  a  black,  friable,  carbonified  mass,  which  niay 
often  be  subsequently  voided  in  the  shape  of  tubular  lamina? 
(so-called  mortification  of  the  mucous  membrane).  The  sub- 
mucous cellular  tissue  appears  to  be  previously  infiltrated 
with  carbonified  blood,  or  a  sero-sanguinolent  fluid ;  or  it  is 
pallid,  and  the  blood  contained  m  its  vessels  is  converted 
into  a  black,  solid  or  pulverulent  mass  ;  subsequently  it  shows 
purulent  infiltration,  in  consequence  of  the  reactive  inflam- 
mation which  is  induced  in  the  lower,  healthy  strata,  for  the 
purpose  of  eliminating  the  gangrenous  portions.  Dr.  Baly's 
thu'd  degree  seems  to  correspond  to  the  fourth  of  Rokitansky, 
he  describes  the  mucous  membrane  as  converted  into  a  gan- 
grenous slough,  glands  and  all  alike,  the  blood  being  dark  and 
coagulated  in  the  submucous  tissue.  The  prominent  rugne 
are  first  and  most  severely  affected,  the  intervening  portions 
being  swollen  and  red.  AH  the  coats  sometimes  are  much 
softened,  and  the  submucous  tissue  becomes  sloughy.  The 
changes  just  enumerated  as  occui-ring  in  the  most  extreme  de- 
gree of  the  disease,  are  of  much  the  same  kind  as  those  w-hich 
Dr.  Copland  describes  to  take  place  "  in  the  most  malignant 
varieties,  and  in  the  scorbutic  complication.  The  internal 
surface  of  the  whole  digestive  tube  is,"  in  these  cases,  "  of  a 
livid  pui'ple,  or  dark  colour,  with  patches  of  ecchjTnoses,  exco- 
riation, ulceration,  and  sphacelation.  The  villous  coat,  par- 
ticularly in  the  seat  of  ecchymoses,  may  readily  be  rubbed  off; 
and  the  ulcers  have  a  foul  and  dark  appearance.  The  liver  is 
sometimes  large,  soft,  and  spongy  ;  at  others,  pale  and  soft, 
especially  in  cases  where  the  loss  of  blood  has  been  very  large. 
The  spleen  is  sometimes  so  softened  as  to  appear  semi-fluid 
or  sphacelated.  The  heart  is  often  partially  softened  or 
flaccid  ;  the  pericardium  and  pleural  cavities  containing  a 
bloody,  dark,  and  dirty  serum.  The  lungs  are  often  congested ; 
the  bronchial  lining  dark  or  ecchyniosed ;  and  the  blood,  in 
all  the  large  vessels,  is  semi-fluid,  black,  and  of  a  very  loose 
texture."  "In  prolonged  inflammatory  cases,  thickening  and 
almost  cartilaginous  indm-ation  of  a  considerable  part  of  the 
colon  are  not  unfrequelit,  the  thickened  or  indurated  portion 
being  also  contracted  in  calibre.  In  such  cases,  the  parts 
above  the  contraction  are  greatly  distended,  the  coats  being 
thinned,  ulcerated,  and  even  lacerated  ;"  so  as  to  give  rise  to 
effusion  and  fatal  peritonitis.  Ihe  darkly-congested  mucous 
membrane  is   often  discernible  through  the  peritoneal  and 
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Other  coats,  especially  if,  as  is  often  the  case,  the  intestine  is 
distended.  In  the  severer  cases  the  serous  membrane  is  dulled 
and  discoloured,  and  sometimes  covered  with  a  brownish 
ichorous  exudation.  The  mesocolic  h'mphatic  glands  are 
swollen  and  congested.  In  the  dysentery  which  occurs  in 
this  country,  abscess  of  the  liver  is  rare  ;  a  case,  however,  is 
recorded  in  the  Report  of  the  Pathological  Society,  '51-'52. 
Dr.  Baly  has  never  met  with  it  during  his  experience  at 
the  Millbank  Penitentiary,  where  the  disease  is  very  com- 
mon ;  but  in  India  it  is  said  to  occvir  in  nearly  half  the 
cases.  We  have  recorded,  in  the  Report  of  the  Patho- 
logical Society,  '47-'48,  an  instance  in  which  the  destruc- 
tion of  the  mucous  membrane  was  confined  to  the  in- 
terstices of  numerous  prominences  or  ridges,  these  being 
themselves  the  sole  remnants  of  the  mucous  tissue.  This  is 
the  converse  of  the  more  usual  condition,  in  which  the  pro- 
minent parts  are  most  affected.  After  extensive  ulceration 
has  occurred,  reparation  may  be  effected  in  the  usual  way  by 
organization  of  plastic  exudation  uito  a  smooth  fibroid  layer 
which  constitutes  a  cicatrix.  This  probably  may  be  covered 
after  a  time  by  an  epithelial  layer ;  but  it  has  not  been  shown 
yet  that  the  follicles  of  Lieberkuehn  are  reproduced.  When 
extensive  destruction  of  siibstance  has  taken  place,  the  cica- 
trix tissue  "  is  frequently  condensed  into  fibrous  bands, 
which  form  corded  projections  into  the  intestinal  cavity,  in- 
terlace with  one  another,  and  not  unfrequently  encroach  upon 
the  calibre  of  the  intestine  in  the  shape  of  valvular  or  annidar 
folds,  thus  giving  rise  to  a  stricture  in  the  colon  of  a  very 
peculiar  form."  Instead  of  reparation  taking  place,  the  disease 
may  continue  in  a  chronic  though  altered  form ;  the  remaining 
mucous  membrane  being  in  a  state  of  chronic  catarrhal  in- 
flammation, and  the  intervening  parts  being  the  seat  of  sup- 
puration with  formation  of  sinuses  and  abscesses. 

Gelatiniform  softening,  analogous  to  that  described  as  affect- 
ing the  stomach,  occurs  also  i'i  the  intestines,  but  much  less 
frequently.  "It  involves,"  Rokitansky  says,  "the  external 
coats,  converts  them  into  an  homogeneous,  greyish-red,  trans- 
parent, and  deliquescent  gelatine,  and  leads  to  spontaneous 
perforation."  It  is  far  more  often  met  with  in  childi'en  than 
adults,  and  seems  to  be  occasioned  by  tinsuitable  food,  bring- 
ing up  by  hand,  and  generally  by  causes  which  depress  the 
organic  nervous  power ;  diarrhoea,  absence  of  fever,  and 
great  and  increasing  debility,  are  the  prominent  symptoms. 
Dr.  Droste,  quoted  by  Dr.  Copland,  distinguishes  three 
stages  of  the  softening  process  ;  in  the  first,  the  villous  sur- 
face retains  its  texture,  but  loses  its  consistence  more  or  less 
extensively ;  in  the  second  it  is  converted  into  a  thin,  soft, 
gelatinous  and  nearly  transparent  substance,  capable  of  bemg 
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washed  away  ;  in  the  third,  "no  trace  of  organization  is  left 
in  any  of  the  coats,"  which  are  perforated,  or  on  the  point 
of  being  so,  in  various  places.  Fatty  tumours,  sessile  or  pedi- 
culated,  occur  in  the  intestinal  canal ;  they  originate  in  the 
submucous  tissue,  where  fat  vesicles  always  exist,  and  grow 
inwards.  Serous  a.ndJibro-serous  cysts  are  met  with  but  very 
rarely  between  the  intestinal  coats.  Fibroid  nodules,  not  ex- 
ceeding the  magnitude  of  a  pea,  are  sometimes  found  in  the 
submucous  tissue.  Calcareous  concretions,  formed  by  the  depo- 
sition of  earthy  matter  in  new-formed  fibroid  tissue,  in  obso- 
lete tubercle,  or  desiccated  pus,  or  fibrinous  exudation,  occur 
very  rarely.  Rokitansky  describes  erectile  grotcths  to  exist  in 
the  intestinal  canal,  either  in  the  form  of  sessile  tumours,  or 
pediculated  polypi.  We  are  not  sure  whether  he  would 
include  under  this  head  instances  of  fibrous  polypi,  such  as 
two  recorded  by  Mr.  P.  Hewett,  in  the  Report  of  the  Patholo- 
gical Society  for  '46-'47,  which,  though  of  marked  fibrous 
structure,  were  livid  in  appearance,  and  pretty  plentifully 
supplied  with  blood-vessels.  The  presence  of  these  polypi 
may  give  rise  to  invagination  and  its  consequences.  Tubercle 
selects  the  small  and  large  intestines  not  unfrequently  as  its 
seat  of  deposit.  It  is  met  with  more  frequently  in  children 
than  in  adults,  in  the  proportion  of  sixty-one  to  forty-three, 
and  is  more  than  twice  as  frequent  in  the  small  as  in  the  large 
intestines.  In  the  majority  of  cases  the  affection  of  the  in- 
testines is  secondary  to  that  of  the  lungs,  and  usually  takes 
place  after  the  tubercles  in  the  latter  have  begun  to  suppu- 
rate, and  the  cachexia  has  become  fully  developed.  The  course 
of  intestinal  tuberculosis  is  "  frequently  chronic,  but  much 
oftener  acute."  The  seat  of  the  deposit  is  the  submucous 
tissue  or  the  corium  of  the  mucous  membrane,  it  is  certainly 
subjacent  to  the  basement  membrane,  and  not  contained  in 
the  follicles,  as  Dr.  Carswell  taught.  Rokitansky  states  that 
there  is,  in  the  chronic  form,  "  no  perceptible  inflammatory 
action,  and  the  disease  appears  in  the  shape  of  the  grey  trans- 
parent granulation,  which  softens  at  its  centre,  and  is  gra- 
dually converted  from  within  outwards,  into  the  yellow  cheesy 
tubercle.  It  seems  blended  with  the  mucous  membrane,  and 
projects  into  the  intestinal  cavity  in  the  shape  of  a  sessile, 
hard  nodule.  Considerable  inflammatory  action  attends  upon 
acute  tuberculosis.  The  exudation  affects  first  Peyer's  patches, 
then  the  solitary  glands,  and,  lastly,  every  other  part  of  the 
mucous  tissue;"  it  appears  in  large  masses,  and  in  the  shape 
of  yellow  cheesy  matter,  which  speedily  undergoes  a  puru- 
lent transformation.  The  surrounding  tissue  is  extensively 
congested,  reddened,  and  turgid,  offering  a  good  illustration 
of  the  influence  of  hyperemia  m  promoting  tuberculous  exu- 
dation.     In  the   great  majority  of  cases,    as    the    tubercle 
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softens,  the  mucous  membrane  over  it  gives  ■way,  and  the  sup- 
purating mass  escapes.  In  very  rare  cases  this  does  not  take 
place,  but  there  is  formed  a  small  abscess  in  the  submucous 
cellular  tissue.  The  margin  of  the  tubercular  ulcer  is  iirmly 
attached,  rounded,  and  indurated  ;  its  base,  usually  formed  by 
condensed  areolar  tissue,  may  contain  or  not  tuberculous  mat- 
ter. The  enlargement  of  the  ulcer  in  depth  and  in  extent  is 
effected  by  a  process  of  essentially  the  same  kind  as  is  ob- 
served in  cavities  of  the  lung.  The  margin  and  the  base  be- 
come infiltrated  with  tuberculous  exudation  which  softens 
and  suppurates,  and  so  the  destructive  process  continually  ad- 
vances. Perforation  of  the  intestinal  wall  sometimes  occurs, 
the  ulcer  retaining  throughout  its  original  character,  in  which 
respect  it  differs  from  the  typhous.  The  fatal  event  is  often 
prevented  by  timely  exudation  of  fibrine  on  the  serous  sur- 
face, which  either  thickens  the  wall  or  else  unites  it  to  an 
opposing  surface.  Mr.  Ancell  contests  the  statement  that 
the  tuberculous  ulcer  always  retains  its  original  character,  he 
does  not  believe  that  ulcerations,  the  result  of  tuberculosis,  are 
always  produced  by  the  deposit  of  tubercle.  He  views  them 
as  the  result  of  "  the  ulcerous  diathesis  of  the  disease."  Be- 
fore this  opinion  can  be  accepted,  microscopic  evidence  must 
be  adduced  to  show  that  the  base  and  margins  are  not  the 
seat  of  tubercular  infiltration,  which  Rokitansky  affirms  is 
the  case.  The  mesenteric  glands  are  enlarged  by  the  special 
deposit,  and  often  to  considerable  size.  This,  however,  it 
may  be  stated,  is  not  the  essential  circumstance  in  the  disease 
formerly  called  tabes  mesenterica.  Tuberculous  ulcers  heal  by 
a  cessation  of  the  morbid  deposit  taking  place,  and  subse- 
quent effusion  of  plastic  fluid,  which  becomes  organized  into  the 
cicatrix  tissue  before  described.  The  contraction  of  this,  if  the 
ulcer  has  been  of  a  large  size,  or  extended  round  the  intes- 
tine, may  cause  more  or  less  contraction  of  its  canal.  Tuber- 
culous disease  generally,  but  not  always,  selects  the  lower  part 
of  the  ileum  as  the  seat  of  its  chief  ravages ;  it  oftener  de- 
scends, we  think,  to  the  ccccimi  and  colon  than  extends  in  the 
upward  direction. 

Cancer  not  uncommonly  attacks  the  intestinal  canal,  it  is 
far  more  frequent  in  the  large  than  in  the  small  intestines  ; 
out  of  three  hundred  and  seventy- eight  fatal  cases  from  this 
cause,  in  two  hundred  and  twenty-one  the  disease  was 
located  in  the  rectum.  All  the  three  species  occiu-  in  this 
situation,  and  colloid  more  frequently  than  in  most  others. 
Dr.  Walshe  seems  to  consider  the  small  intestines  to  be  more 
frequently  affected  than  Rokitansky  does,  the  latter  says 
that  "the  colon  is  almost  exclusively  the  seat  of  cancerous 
degeneration,"  while  "  the  small  intestine  is  scarcely  ever 
the  primary  seat  of  cancer,  except  in  the  case  of  acute  and 
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extensive  encephaloid  disease.  In  the  report  of  the  Patho- 
logical Society  for  1847-48,  there  is  recorded  one  case  of 
cancer  (colloid)  of  the  small  intestines  and  mesentery,  and 
four  of  the  coccum,  colon,  and  rectum.  The  duodenum  and 
upper  part  of  the  jejunum  are  the  parts  of  the  small  intestine 
most  frequently  affected,  the  rectum  and  sigmoid  flexure 
those  of  the  large  which  most  frequently  suffer,  Rokitansky 
describes  primary  cancer  of  the  intestines  as  occurring  (1)  as 
encephaloid  infiltration  of  the  submucous  tissue  and  patches 
of  Peyer  ;  (2)  as  carcinomatous  infiltration  of  erectile  tissue  ; 
(3)  "  more  frequently  in  the  submucous  cellular  tissue  as 
round  nodulated  accumulations ;  (4)  most  commonly  as  an 
annular  deposit  of  the  cancerous  tissue  in  the  submucous 
layer."  Mr.  Curling  has  met  with  an  instance  of  epithelial 
cancer  in  the  coats  of  the  intestine.  When  the  disease  has 
its  seat  in  the  rectum,  it  most  usually  occurs  at  from  two  to 
three  inches  above  the  anus,  according  to  Dr.  Walshe,  and 
tends  to  spread  upwards  rather  than  do^vaiwards.  When 
the  growth  assumes  an  annular  form  encircling  the  intestine 
it  produces  gradually  increasing  constriction,  which  may 
advance  to  such  an  extent  that  the  canal  is  reduced  to  the 
diameter  of  a  goose  or  even  a  crow-quill.  A  tuberiform 
growth,  occupying  only  one  side  of  the  intestine,  also  gives 
rise  to  considerable  constriction ;  but  this  is  not  so  great 
generally  as  in  the  former  case.  The  narro-v\ing  of  the  pas- 
sage, it  is  manifest,  will  be  greatest  while  the  growth  remains 
in  its  original  (crude)  state ;  but  if,  as  not  unfrequently 
happens,  sloughing  and  ulceration  take  place  in  the  morbid 
mass,  the  obstructed  passage  will  be  again  more  or  less 
reopened.  In  many  cases,  however,  the  obstruction  to  the 
passage  of  the  contents  is  such  that  the  portion  of  the  canal 
above  the  structure  becomes  immensely  dUated,  with  its 
muscular  tunic  much  hypertrophied,  and  its  mucous  on  the 
contrary  sometimes  thinned,  while  that  below  contracts  upon 
itself  and  becomes  very  small.  Death  often  takes  place  in 
cases  of  intestinal  cancer  from  the  supervention  of  ileus  and 
mflammation.  The  ileus  (or  anti-peristaltic  action)  is  set  up 
not  only  in  consequence  of  the  stricture  preventing  the 
passage  of  the  contents  of  the  bowel,  for  it  may  ensue  when 
the  canal  is  still  tolerably  pervious ;  but  from  the  paralyzed 
condition  of  the  walls  of  the  intestme  in  the  dilated  and  dis- 
tended part,  and  from  the  masses  of  faecal  matter  which  ac- 
cumulate there.  Inflammation  attacks  first  the  dilated  part 
of  intestine,  "and  is  there  most  intense.  This  portion  is 
discoloured,  of  a  dark  blue  or  reddish  aspect,  its  coats  are 
infiltrated  with  blood  ;  the  serous  lining  covered  Math  exuda- 
tion is  easily  detached,  the  muscular  coat  is  discoloured  and 
friable ;   the  mucous  membrane,  owing   to  its  distension,  is 
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devoid  of  plicae,  Yilli,  or  follicles  ;  dark  red,  distended  at 
some  parts  with  coagula,  and  sloughy."  Sometimes  perfora- 
tion and  its  consequences  take  place. 

"VVe  shall  lastly  notice  some  morbid  conditions  of  particular 
parts  of  the  large  intestine.  The  frequent  occurrence  of 
catarrhal  inflammation  in  the  coecum  has  been  already  men- 
tioned ;  but  Rokitansky  directs  attention  to  a  particular  form 
which  he  terms  Typhlitis  stercoralis,  indicating  thereby  its 
production  by  accumulation  of  indigestible  and  fajcal  matters 
in  this  situation.  Sedentary  habits  and  rheumatism  of  the 
muscular  coat  of  the  bowels  are  also  stated  to  be  causes  of 
the  disease.  We  believe  the  proximate  cause  to  be  atony 
of  the  contractile  fibres.  "  Removal  of  the  accumulated 
pus,  and  avoidance  of  fresh  accumulations,  generally  suffice 
to  establish  a  cure.  If  this  is  not  effected,  ulcerative  de- 
struction of  the  mucous  membrane,  and  continued  sinuous 
suppuration  of  the  muscular  coat,  result.  In  this  manner 
rapid  perforation  of  the  intestinal  parietes,  and  especially  of 
the  posterior  side,  may  follow,  either  inducing  extensive 
inflammation,  ichorous  destruction  of  the  cellular  tissue  in 
the  iliac  and  lumbar  regions,  and  death ;  or  giving  rise  to 
general  peritonitis"  from  transmission  of  the  inflammation 
to  the  serous  membrane.  Inflammation  sometimes  attacks 
the  lax  cellular  tissue  Avhich  lies  between  the  posterior  sur- 
face of  the  coecum  and  the  iliac  fascia,  and  is  apt  to  pass  into 
suppuration.  In  many  instances  it  is  doubtless  set  up  by 
pre-existing,  perhaps  chronic,  inflammatory  disease  of  the 
bowels  ;  but  in  others  it  occurs  idiopathically,  or  meta- 
statically  as  Rokitansky  states.  A  calculus  descending 
along  the  ureter  has  given  rise  to  abscess  in  this  situation. 
The  purulent  matter  diff'uses  itself  often  for  some  considerable 
distance  beneath  the  serous  membrane,  it  has  been  known 
to  make  its  way  up  as  high  as  the  kidney,  and  as  low  as  the 
interspace  beneath  the  rectum  and  bladder.  The  abscess 
often  opens  into  the  coecum,  ard  also  externally.  When  the 
catarrhal  affection  of  the  coecum  exists  in  a  chronic  form,  it 
may  cause  the  condensation  of  the  surrounding  cellular  tissue, 
and  shrivelling  of  the  intestine  itself,  so  that  it  "is  found 
converted  into  a  slate-coloured  capsule,  with  dense  parietes, 
the  size  of  a  walnut  or  of  a  pigeon's  egg."  The  cavity  of  the 
vermif.  appendix  often  affords  lodgment  to  indurated  pellets 
of  faecal  matter,  cherry-stones,  or  other  such  bodies,  which 
cause  irritation  and  inflammation,  thickening  of  its  coats,  and 
subsequent  ulceration.  If  the  irritating  substance  can  be 
got  rid  of,  and  the  ulceration  ceases,  the  appendix  shrivels 
up  entirely,  or  in  part,  according  to  the  extent  of  the  mis- 
chief, assuming  a  lead  or  slate  colour-.  In  two  very  interest- 
ing cases  recorded  together  in  the  report  of  the  Pathological 
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Society  for  1847-48,  the  vermiform  appendix  protruded  as  a 
hernia,  and  had  undergone  ulceration  in  this  situation.  In 
the  first,  after  an  abscess  and  sinus  had  been  laid  open,  a 
small  piece  of  bone,  of  triangular  shape,  and  with  sharp 
angles,  was  discharged,  and  recovery  very  quickly  took  place. 
Death  occurring  from  a  different  cause  not  long  after  it  was 
found  that  the  appendix  vermif.  was  lying  in  the  inguinal  canal, 
it  was  enlarged  to  three  times  its  usual  size,  its  coats  much 
thickened,  and  its  apex  opaque,  contracted,  and  adherent 
to  the  bottom  of  the  canal.  In  the  second  case,  there  was 
a  swelling  of  the  scrotum  caused  by  the  hernial  protrusion 
of  omentum  enveloping  the  appendix  vennif.  Abscesses  and 
sinuses  formed  in  the  part,  healthy  pus  was  at  first  dis- 
charged, after^vards  sanious  and  offensive  matter ;  the 
quantity  of  discharge  was  profuse,  but  varied  in  quantity, 
and  was  frequently  of  a  pale  orange  colour.  Death  occurred 
from  exhaustion,  and  it  was  found  that  the  appendix,  healthy 
in  structure  all  the  way  down  to  near  its  blind  extremity, 
was  ulcerated  at  about  half  an  inch  from  this  point,  and 
that  a  communication  existed  between  its  interior  and  the 
smuses  of  the  scrotum.  More  often  inflammation  excited 
in  the  vermiform  appendix  by  the  presence  of  hard  bodies 
extends  to  the  peritoneum,  and  either  at  once  induces  general 
peritonitis,  or  gives  rise  to  adhesions,  which  even  if  gangrene 
of  the  part  and  perforation  occur,  may  prevent  the  fatal 
result  for  some  time.  Rokitansky  mentions  a  curious  ac- 
cident of  a  different  kind  which  sometimes  befalls  the  appendix. 
Its  canal  gets  blocked  up  at  a  certain  part  by  a  foreign  body 
without  ulceration  taking  place.  In  consequence  of  this  the 
mucous  secretion  accumulates  in  the  closed  receptacle,  which 
it  distends  into  a  kind  of  dropsical  pouch  lined  by  a  thin 
serous-like  membrane. 

The  defective  state  of  development  of  the  rectum  ah-eady 
alluded  to  as  atresia  ani  is  of  various  degrees,  consisting  either 
in  simple  closure  of  the  anus  by  the  integument  being  con- 
tinued across  it,  or  in  the  rectum  terminating  in  a  blind 
pouch  at  a  greater  or  less  distance  from  the  anus.  Some- 
times the  canal  expends  for  an  inch  or  two  upwards  from  the 
anus,  and  then  terminates.  It  is  important  to  remark  that 
v>'hen  the  deficiency  in  the  rectum  is  considerable,  the  pelvis 
is  also  imperfectly  developed^  especially  ur  its  antero-posterior 
diameter. 

Lacerations  of  the  rectum  and  anus  occasionally  take  place, 
all  the  coats  sometimes  being  torn  through,  as  after  a  severe 
labour  when  the  perineum  has  quite  given  way,  or  only  the 
mucous  lining  being  injured,  as  sometimes  happens  after  the 
passage  of  concretions,  or  hardened  fseces.  The  rectum  may 
be  excessively  distended  by  fsecal  accumulations,  especially 
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in  persons  of  lax  fibre  and  low  nervous  power,  or  when  para- 
plegia exists.  Sometimes  its  channel  is  much  narrowed  by 
the  pressure  of  surrounding  organs,  when  displaced  or  diseased  ; 
a  retroverted  uterus,  an  enlarged  prostate,  a  vesical  calculus, 
or  a  pessary  in  the  vagina,  may  all  have  this  effect.  Roki- 
tansky  asserts  that  hypertrophy  of  the  sphincter  ani  may  give 
rise  to  obstinate  constipation,  and  even  to  ileus,  and  that  it 
frequently  induces  excoriation  of  the  mucous  membrane,  the 
so-called  fissure  of  the  rectum.  We  think  the  converse  is 
generally,  if  not  always,  the  case,  that  excoriation  or  cracking 
of  the  mucous  membrane  by  the  irritation  which  it  excites, 
becomes  the  cause  of  excessive  action  and  consequent  hyper- 
trophy of  the  sphincter.  This  is  the  opinion  also  of  Sir  B. 
Brodie,  who  says  that  "  the  contraction  of  the  sphincter  ap- 
pears at  first  merely  spasmodic  ;  but  in  proportion  as  this 
muscle  is  called  into  action  it  increases  in  bulk  ;  and  after 
the  affection  has  continued  for  some  time,  it  becomes  con- 
siderably larger."  Fissures  may  be  situated  at  various  points, 
as  described  by  Dupuytren  ;  some  which  are  below  the 
sphincter,  and  scarcely  involve  any  texture  but  the  skin, 
occasion  only  pruritus.  Those  which  are  above  the  sphincter 
give  to  the  finger  the  sensation  of  a  knotty  hard  cord,  and 
during  the  act  of  defecation  give  rise  to  indescribable  tenesmus. 
They  are  commonly  produced  by  the  ulceration  of  internal 
piles,  and  mark  their  situation  on  the  cylinder  of  faeces  by  a 
streak  of  puriform,  sometimes  bloody  mucus.  Fissures  situ- 
ated on  a  level  with  the  sphincter  are  the  worst,  being  at- 
tended with  such  agonizing  pain  during  defecation,  that 
patients  have  been  known  nearly  to  starve  themselves  to  avoid 
the  recurrence  of  the  action  as  much  as  possible.  The  ap- 
pearance of  these  ulcers  is  that  of  a  narrow  fissure,  "  the 
bottom  of  Avhich  is  red,  and  the  margin  somewhat  swollen 
and  callous."  "  Catarrh  and  blennorrhcca,"  says  Rokitansky, 
"  accompanied  by  hypertrophy  of  the  coats,  which  frequently 
gives  rise  to  plicated  and  polj'pous  excrescences  of  the  mucous 
membrane,  are  very  frequent  affections  of  the  rectum."  Dr. 
Copland  describes  rectal  polypi  as  varying  from  the  size  of  a 
pea  to  that  of  an  egg,  having  a  broad  or  a  very  narrow  pedicle, 
situated  high  up  or  low  down,  presenting  generally  a  mucous 
aspect,  a  pale  reddish  hue,  and  a  smooth  or  lobulated  surface. 
A  small  growth  of  this  kind,  which  we  had  the  opportunity  of 
examining  through  the  kindness  of  Mr.  I  B.  Brown,  had  a 
short  pedicle,  was  of  the  size  of  a  pea,  rather  highly  vascular, 
of  lobulated  aspect.  It  consisted  entirely  of  Lieberkiihn  fol- 
licles, and  of  low  folds  or  ridges  covered  with  well-marked 
columnar  epithelium,  and  mingled  with  only  a  small  quantity 
of  fibroid  tissue.  Hcemorrhoids  depend  essentially  on  a  dilated 
condition  of  the  veins  of  the  rectal  mucous  membrane,  and 
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are  quite  analogous  to  the  varices  of  the  legs,  which  are  so 
common.  They  are  named  internal,  or  external,  according  as 
they  are  situated  above  or  below  the  sphmcter.  Although  all 
take  their  origin  in  dilatation  of  the  hjemorrhoidal  veins,  yet  in 
their  subsequent  progress  they  come  to  present  different  ap- 
pearances, which  we  proceed  to  notice.  The  first  variety 
sometimes  termed  mariscce,  are  described  by  Dr.  Copland  as 
"  fleshy  tubercles,  of  a  brownish  or  pale  red  colour,  situate 
within  the  anus,  or  descending  from  the  rectum.  They  have 
a  somewhat  solid  or  spongy  feel ;  and  when  divided  they  pre- 
sent a  compact,  or  porous  and  bloody  surface.  As  the  blood 
oozes  from  the  cut  surfaces,  they  become  pale  and  flaccid." 
Whether  internal  or  external,  they  often  contain  a  central 
cavity  filled  with  fluid,  or  coagulated  blood,  of  a  dark  colour. 
"  More  frequently  there  is  no  regular  cavity,  the  substance  of 
the  tumour  being  as  if  infiltrated  with  blood,  which  becomes 
coagulated  and  dark ;  but  this  appearance  is  not  owing  to 
extravasation,  but  rather  to  a  dilatation  of  a  number  of  small 
vessels  which  traverse  the  tissue  in  the  direction  of  the  axis 
of  the  rectum  ;  as  upon  dividing  the  part  longitudinally,  nu- 
merous dark  streaks  are  seen  in  its  substance,  while  a  section 
made  transversely  shows  only  small  roundish  specks."  These 
tumours  elongate,  assuming  a  conical  form  with  bases  larger 
than  their  necks.  Sometimes  blood  is  exhaled  from  their 
surface,  sometimes  only  a  serous  fluid,  and  sometimes  when 
they  are  external  they  are  quite  dry.  At  first  they  generally 
disappear  in  two,  thi'ee,  or  four  days  ;  but  return  again  at  an 
ujicertain,  or  at  a  regular  period,  and  increase  in  size,  be- 
coming firmer  in  texture.  "  After  some  blood  is  evacuated 
from  them,  or  after  the  determination  of  blood  to  the  parts 
has  ceased,  they  collapse,  leaving  small  pendulous  flaps  of 
skin,  which  \iltimately  disappear  if  the  tumoiu's  have  been 
small ;  but  if  they  have  been  large,  these  flaps  continue  con- 
spicuous, and  give  a  projecting  and  irregular  margin  to  the 
anus."  Having  been  strangulated  by  the  sphincter,  or  re- 
peatedly engorged  with  blood,  or  chronically  inflamed,  these 
tumours  become  more  permanent  and  solid.  "The  perm^a- 
nent  state  of  the  tumours  is  owing  partly  to  the  develoi^ment 
of  capillary  A'essels,  and  partly  to  the  effused  blood  and  lymph 
becoming  organized  ;  this  latter  circumstance  especially  giv- 
ing rise  to  the  excrescences,  or  irregular  mass  of  tumours  found 
around  the  anus  in  those  subject  to  haemorrhoids."  The 
second  variety  of  hemorrhoidal  tumours  includes  such  as  are 
formed  by  a  pure  dilatation,  or  A'aricose  state  of  the  veins  of  the 
part.  Dr.  Copland,  from  whom  we  continue  to  quote,  de- 
scribes them  "  as  not  so  disposed  to  enlarge  at  particular 
periods,  and  as  more  permaneni  and  less  painful  than"  the 
first  variety.     "  They  are   commonly  of    a   dark   or    bluish 
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colour,  and  soft  and  elastic  to  the  touch."  They  are  easily 
emptied  by  compression,  but  quickly  fill  again.  "  They  are 
round  and  broad  at  the  base,  and  often  distributed  in  irregular 
or  ill-defined  clusters,"  which  extend  often  for  some  way  up 
the  rectum,  sometimes  even  as  far  as  the  colon.  "  M.  Begin 
observes  that,  in  most  cases,  the  dilated,  superficial,  submu- 
cous, or  subcutaneous  veins  are  only  the  smaller  pai-t  of  those 


A  sligbtly  lobulated  tumour  divided  in  its  middle,  and  the  cut  surfaces  ex- 
posed. It  was  passed  per  anum.  It  seems  to  have  been  formed  by  exudation 
taking  place  arovuid  varicose  dilatations  of  the  veins.  The  cavities  seem  to 
have  resulted  from  the  dilatation  of  mucous  follicles. 

surrounding  the  rectum.  Sometimes  the  lower  part  of  this 
intestine  appears  as  if  plunged  in  the  middle  of  a  network  of 
dilated  and  engorged  veins,  forming  a  thick  vascular  ring,  the 
incision  or  puncture  of  which  may  give  rise  to  dangerous 
haemorrhages."  If  in  consequence  of  inflammation  on  the 
congestion  of  the  varicose  vessels,  exudations  of  plastic  matter 
take  place  around  or  in  the  substance  of  these  tumours,  they 
become  more  solid,  and  more  or  less  similar  to  those  of  the 
first  variety.  Sometimes  the  products  of  inflammation  are  de- 
posited within  the  dilated  vessel,  which  induces  its  oblitera- 
tion, and  the  atrophy  of  the  tumour.  Perhaps  in  some  cases 
the  reverse  takes  place,  a  vein  within  an  originally  solid  tu- 
mour may  become  considerably  dilated.  In  short  the  varieties 
met  with  seem  chiefly  to  depend  on  the  predominance  of  vas- 
cular dilatation,  or  surroundmg  plastic  exudation.  A  third 
variety  of  hfemorrhoidal  tumours  are  described  as  of  an  erec- 
tile character.  They  are  soft  and  spongy,  and  of  a  purplish 
colour,  and  give  rise  to  considerable  losses  of  blood.  Dr. 
CoUes  found  in  one  case  "blood-vessels  of  the  size  of  crow- 
quills,  running  for  some  way  do-\\Ti  the  intestine,  then  dividing 
each  into  numerous  ramifications,  and  each  forming  by  the 
interlacing  of  its  numerous  branches  one  of  these  erectile  or 
vascular  tumours.  The  trunks  and  branches  of  these  vessels 
were  covered  only  by  the  lining  membrane  of  the  intestine." 
Some  hsemorrhoidal  tumours  appear  to  result  from  the  effu- 
sion and  coagulation  of  blood  in  the  surrounding  tissue.  The 
reality  of  this  occurrence  is  denied  by  Rokitansky,  but  we 
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quite  acquiesce  in  the  remarks  of  Mr.  H.  Lee,*  tliat  it  is  by 
no  means  easy  to  determine  whether  the  delicate,  smooth,  and 
shining  membrane  lining  the  cavities,  in  which  the  coagula 
are  contained,  is  the  lining  membrane  of  the  venous  system, 
or  one  of  new  formation  derived  from  the  blood  itself.  He 
also  notices  the  efi'ect  of  ha^morhoidal  tumours  on  the  mucous 
membrane  around  them,  which  is  raised  and  forced  down 
along  with  them  when  they  are  protruded  beyond  the  sphinc- 
ter, so  that  at  last  it  becomes  permanently  relaxed  and 
"  baggy."  The  female  sex,  sedentary  occupations,  and  con- 
stipation, are  enumerated  as  the  chief  cause  of  haemorrhoids,  to 
which  we  should  add  a  plethoric  habit,  and  a  lax  condition 
of  fibre.  It  does  not  appear  at  all  proved  that  cirrhosis  of  the 
liver,  or  obstructive  disease  of  the  heart,  has  any  marked  in- 
fluence in  the  production  of  piles,  as  one  would  naturally 
expect.  The  mucous  membrane  tliiuned  over  an  htemor- 
rhoidal  tumour  is  prone  to  ulcerate,  and  the  resulting  sore, 
according  to  Rokitansky,  is  characterized  by  its  seat  in  the 
vicinity  of  the  sphincters,  its  irregular  shape,  its  indented  and 
sinuous  flabby  margin  of  mucous  membrane,  and  the  ridges 
of  similar  tissue  that  suri'ound  or  pass  over  it.  These  ulcers 
may  continue  to  burrow  into  the  surrounding  areolar  tissue, 
and  give  rise  there  to  abscess,  and  ultimately  to  fistula  in  ano. 
This,  however,  more  often  results  from  inflammation  being  set 
up  in  the  deeper-seated  tissues,  the  areolar  and  adipose,  but 
still  in  the  vicinity  of  the  bowel,  which  advances  to  suppura- 
tion, and  in  most  cases  makes  its  way  first  outwardly  through 
the  integument  surroundmg  the  anus,  and  afterwards  estab- 
lishes a  communication  with  the  cavity  of  the  rectum  by  a 
small  apertiu-e  situated  very  constantly  at  the  distance  of  an 
inch,  or  an  inch  and  a  quarter,  from  the  anus.  It  does  not 
clearly  appear  why  fistula  in  ano  should  occur  so  often  as  it 
does  in  persons  prone  to  pulmonary  tuberculosis,  and  still  less 
why  its  existence  should  be  preservative,  at  least  in  not  a  few 
cases,  against  the  invasion  of  the  dread  malady.  Cancerous 
disease  attacks  the  rectum  in  most  of  the  forms  mentioned  as 
afiecting  the  whole  intestine  ;  the  only  one  which  it  seems  de- 
sirable especially  to  notice,  is  that  which  gives  rise  to  the 
annular  structure.  This  occurs  almost  exclusively  at  the 
upper  portion  of  the  rectum,  especially  at  the  junction  of  the 
sigmoid  flexure  ;  the  strictured  part  is  sometimes  unattached, 
more  often  firmly  agglutinated  to  the  promontory  of  the 
sacrum,  but  is  nevertheless  pushed  down  by  the  faeculent 
accumulations  above,  so  as  to  be  within  reach  of  examination 
by  the  finger. 

*  Med.  Gaz.  Aug.  I:'i8. 
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VII. ABNORMAL    CONDITIONS    OF    THE    INTESTINAL    CONTENTS. 

The  secretion  of  an  excessive  quantity  of  gas  from  the 
lining  membrane  of  the  intestinal  canal  constitutes  the  most 
ordinary  form  of  Tympanitis.  It  often  occurs  in  inflammatory- 
affections  of  the  canal,  which  mduce  more  or  less  paralysis 
of  the  coats,  in  consequence  of  vi^hich  the  gas  is  not  ex- 
pelled, but  goes  on  accumulating.  The  gas  in  the  stomach  of 
an  executed  criminal  was  found  by  Magendie  and  Chevreul 
to  consist  of  atmospheric  air  with  a  part  of  its  oxygen  re- 
placed by  carbonic  acid,  and  some  hydrogen.  In  cancerous 
strictures  of  the  pylorus,  and  in  chronic  catarrhal  states,  the 
gas  contains  but  little  oxygen,  much  carbonic  acid,  probably 
also  hydrogen  and  carburetted  hydi-ogen,  and  constantly  also 
sulphuretted  hydrogen.  In  the  small  intestines  of  criminals 
Magendie  and  Chevreul  found  an  abundance  of  hydrogen  and 
carbonic  acid,  no  oxygen,  and  a  varying  quantity  of  nitrogen. 
Marchand  found  in  the  gaseous  contents  of  the  large  intes- 
tines carbonic  acid,  nitrogen,  hydrogen,  carburetted  hydrogen, 
and  a  small  proportion  in  one  case  of  sulphuretted  hydrogen. 
That  these  gases  are  secreted  by  the  mucous  luring,  and 
do  not  proceed  from  decomposition  of  the  ingesta,  is  con- 
sidered improbable  by  Lehmann.  We  cannot,  however, 
coincide  in  his  opinion,  at  least  to  the  exclusion  of  the  first 
mentioned  way  of  production,  if  for  no  other  reasons,  on 
account  of  the  experiment  performed  by  Frerichs,  which  he 
himself  details,  that  a  portion  of  intestine  emptied  of  its 
contents,  and  isolated  from  the  rest  of  the  canal  by  two 
ligatures,  always  became  full  of  gas  after  being  left  some 
time.  Mucus  in  any  appreciable  quantity  can  scarcely  be 
said  to  exist  in  perfectly  healthy  intestines  ;  but  it  is  secreted 
abundantly,  as  we  have  seen,  under  catarrhal  irritation. 
Rokitansky  applies  to  it  the  following  epithets  in  various 
cases  ;  it  is  either  milky  white,  yellowish,  and  purulent,  or 
glutinous,  transparent,  vitreous,  spawny.  He  also  states 
"  that  there  can  be  no  doubt  that  a  peculiar  gelatinous  con- 
stitution of  the  mucus  is  the  nidus  of  intestinal  entozoa,  and 
the  cause  of  helminthiasis."  Under  irritation  of  an  acute 
character  small  membranous  patches  of  mucus  are  often 
passed  ;  we  have  seen  these  in  a  case  of  dysentery  consti- 
tuting the  whole  of  the  scanty  evacuation.  Between  these 
and  the  fibrinous  tubular  formation  before  noticed  there  is 
no  very  essential  difference,  and  both  are  to  be  distinguished 
from  certaiir  membranous  substances  which  occasionally 
appear  in  the  evacuations,  and  may  cause  some  perplexity 
to  the  patient  and  physician,  unless  their  nature  be  under- 
stood. These  are  simply  the  undigested  remains  of  some 
tendinous  expansions  which  contain  a  great  deal  of  yellow 
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elastic  fibre,  on  which  the  gastric  juice  seems  to  act  Mith 
much  less  energy  than  on  the  ■white.  Rokitansky  says  that 
"  the  occurrence  of  an  excessive  elimmation  of  fffices  from  the 
intestinal  secretions  is  an  established  fact.  It  takes  place  as 
a  critical  discharge  in  various  diseases,"  but  may  also  occur 
as  an  idiopathic  affection,  "  which  may  by  the  excessive 
dram  it  causes  give  rise  to  atrophy  of  the  intestinal  coats, 
and  to  general  emaciation." 

Concretio7is  are  occasionally  met  with  in  the  intestinal 
canal,  and  in  rare  instances  of  very  large  size.  Dr.  Monro 
(Primus)  observed  some  varying  from  five  to  eight  mches'in 
circumference,  and  Monro  (Secimdus)  removed  one  from  the 
colon  which  weighed  four  pounds.  Sometimes  several,  as 
many  as  thirty,  exist  together,  but  commonly  there  are  not 
more  than  two.  The  colour  of  the  smaller  resembles  that 
of  iron  ochre,  the  larger  are  more  of  a  cofi'ee  colour,  and 
occasionally  whitish.  "  Thej^  are  generally  found  in  con- 
centric layers,  and  are  often  radiated,  sometimes  very  ob- 
scurely from  nuclei.  They  are  more  or  less  porous,  either 
spheroidal  or  oblong,  and  varj'  from  the  size  of  a  pea  to  that 
of  a  hen's  egg  or  a  still  larger."  The  nuclei  of  concretions 
may  be  gall-stones,  fragments  of  bones,  fruit  seed,  &c.,  round 
which  saline  and  animal  or  undigested  matters  collect  and 
become  condensed.  In  Scotland  where  oatmeal  is  much 
used  as  an  article  of  food  the  fibres  of  the  husk  of  the  oats 
have  been  found  to  constitute  a  large  part,  or  nearly  the 
whole  of  the  concretion  ;  and  in  a  similar  maimer  chewed 
paper,  the  several  portions  being  matted  together  by  niiicus 
with  ficcal  and  earthy  matter,  has  been  known  to  cause  their 
formation.  Such  concretions  often  exhibit  no  distinct  nucleus. 
Concretions,  which  may  be  mistaken  for  gall-stones,  but 
which  are  of  a  fatty  nature,  are  sometimes  voided  by  persons 
who  suffer  from  a  torpid  state  of  the  bowels,  and  deficient 
digestive  function.  Dr.  Copland  describes  them  as  of  a 
globular  form,  varying  fi-om  the  size  of  a  pea  to  that  of  a 
large  grape,  of  a  cream  colour,  slightly  translucent,  and  of 
the  consistence  of  soft  wax.  It  is  probable  that  these  con- 
cretions, as  well  as  the  evacuations  of  a  more  fluid  fat  which 
occasionally  take  place,  are  connected  in  some  measure  with 
disease  of  the  pancreas.  Observation  of  disease  has  in  several 
instances  showii  the  coincidence  of  the  two  phenomena,  and 
Bernard  has  offered  a  physiological  explanation,  viz.  that  the 
use  of  the  pancreatic  secretion  is  to  make  the  fat  contained 
in  the  food  capable  of  bemg  absorbed.  His  results,  however, 
are  denied  by  Frerichs,  Bidder,  and  Schmidt.  Blood  is 
sometimes  effused  in  greater  or  smaller  quantities  into  the 
intestinal  canal.  This  may  result  from  active  or  passive  hyper- 
semia,  ulcerations,  pui'iDura,  scorbutic  dysentery,  and  we  have 
once  seen  it  in  a  case  of  death  from  a  severe  fall. 


CHAPTER  XXXIII. 

ABNORMAL  CONDITIONS  OF  THE  LIVER. 

Congenital  malformations  are  rare  ;  absence  of  the  liver  is 
only  observed  in  extreme  cases.  Sometimes  the  left  lobe 
retains,  in  a  greater  or  less  degree,  its  foetal  proportion  to  the 
right. 

Congestiofi.  The  vascular  apparatus  of  the  liver  is  very- 
large,  its  capillaries  are  more  capacious  than  those  of  most 
other  parts,  and  the  calibre  of  the  portal  and  especially  of  the 
hepatic  veins  is  extremely  ample.  It  is,  therefore,  capable  of 
containing  a  very  large  quantity  of  blood.  Though  its  sur- 
face is  closely  invested  by  its  capsule,  yet  this  membrane 
allows  of  a  good  deal  of  distention,  and  this  is  also  attested 
by  the  tortuosities  of  the  arterioles  of  the  surface,  which 
probably  exist  for  the  puipose  of  allowing  the  vessels  to  be 
elongated  without  injury  to  their  texture.  Congestion  of  the 
liver  may  be  general  or  partial.  The  latter  is  far  the  more 
common  condition,  and,  indeed,  in  its  lower  degrees  is  not 
morbid.  The  central  parts  of  the  lobules,  in  perfectly  healthy 
livers,  are  often  seen  to  be  marked  by  a  spot  of  redness  which 
occupies  about  the  middle  two-fourths  of  the  whole  diameter. 
This  is  produced  by  the  blood,  as  the  circulation  gradually 
failed,  having  stagnated  in  the  hopatic  veins,  in  their  radicles, 
the  intra-lobular  veins,  and  the  surrounding  capillaries.  Mr. 
Kiernan  named  this,  "  Hepatic  Venous  Congestion  of  the  first 
degree."  When  the  congestion  extends  further  in  the  direc- 
tion backwards,  there  are  seen  no  longer  mere  spots  of 
redness,  but  patches  of  very  irregular  shape  surrounding, 
more  or  less  completely,  portions  that  are  not  congested. 
These  portions  are  situated  at  the  interlobular  spaces,  where 
three  or  more  lobules  adjoin.  Such  a  condition  was  named 
by  Mr.  Kiernan,  "Hepatic  Venous  Congestion  of  the  second 
degree."  This  may  coexist  with  a  perfectly  healthy  con- 
dition of  the  cells  which  occupy  the  meshes  of  the  capillary 
plexus,  but  not  unfrequently  these  are  variously  altered,  and 
thus  give  rise  to  some  modification  of  the  appearance. 

The  "  nutmeg  "  condition  may  be  here  referred  to  ;  it  con- 
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sists,  in  its  best  marked  instances,  of  deep  red  congestion, 
forming  patches  and  streaks  occupying  the  central  parts  of 
the  lobules,  and  surrounded  by  patches  of  a  greyish,  or  dirty 
white  colour.     The  congested  portions   are  most   definitely 


Section  of  liver  showing  the  nutmeg  appearance :  the  dark  parts  are  the 
deep  red  congested  central  parts  of  the  lobules. 

limited,  and  the  contrast  between  them  and  the  pale  parts  is 
extremely  striking.  This  probably  depends  on  the  circum- 
stance that  the  portions  thus  devoid  of  blood  are  affected  with 
fatty  degeneration,  a  change  which,  by  causing  the  cells  to 
increase  in  bulk,  occasions  compression  of  the  interwoven 
capillaries.  That  this  is  the  true  cause  of  the  limitation  of 
the  congestion  is  proved  by  its  exactly  ceasing  at  the  inner 
inargin  of  the  zone  of  fatty  degeneration.  Many  of  the  cells 
in  the  congested  part  are  seen  filled  with  dark  yellow  matter ; 
very  many,  also,  are  atrophied,  probably  in  consequence  of 
the  pressure  exerted  by  the  distended  capillaries.  The  nut- 
meg appearance  may  be  exhibited  in  some  degree  by  livers 
which  are  quite  free  from  fatty  degeneration,  but  it  is  never 
so  marked  as  in  the  condition  just  described. 

^Vhen  the  congestion  extends  still  further  and  becomes 
general,  occupying  every  part  of  the  liver,  the  organ  presents 
a  deep  red  colour  throughout,  thoitgh,  even  in  this  case,  the 
centres  of  the  lobules  present  the  darkest  tint ;  it  is  also 
enlarged  often  to  a  greatly  increased  size,  and  becomes  more 
firm  and  prominent,  so  as  to  1  e  readily  perceptible  to  the 
touch,  below  the  margin  of  the  ribs,  on  the  right  side.  The 
result  of  injecting  a  liver  which  is  nearly  drained  of  its  blood. 
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as  one  taken  from  a  slaughtered  sheep,  is  very  instructive  as 
to  the  amount  of  enlargement  that  may  be  produced  by 
congestion.     The  organ  swells  up  as  the  fluid  is  tlirown  in, 


(A)  Section  showing  lobules  of  the  liver,  bounded  by  marginaV  zones  in  a 
state  of  fatty  degeneration.  The  interior  of  the  lobules  is  deeply  congested, 
and  contains  much  dark  yellow  pigment  in  masses. 

(B)  Cells  loaded  with  pigment,  atrophied  cells  and  gi-anular  matter  from  the 
interior  of  the  lobules. 

and  when  fully  injected  is  of  nearly  double  its  former  size, 
greatly  more  dense  and  solid,  with  its  thm  anterior  margin 
promiiaent  and  hard.  Such  a  state  may  well  prodtice  a  sense 
of  weight  and  fulness  in  the  right  hypochondrium. 

The  most  frequent  cause  of  congestion  to  any  degree  that 
can  be  considered  morbid  is  organic  disease  of  the  heart, 
especially  such  as  produces  great  obstruction  to  the  circula- 
tion, and  throws  the  blood  back  upon  the  right  side  of  the 
heart,  and  the  venous  system  in  general.  All  causes  of 
apncea  produce  the  same  effect,  and  act  in  the  same  way. 
Congestion  thus  induced  is  passive  ;  active  congestion  takes 
place  ia  inflammation  of  the  liver,  or,  as  we  have  observed, 
when  large  doses  of  calomel  are  administered.  The  conges- 
tion which  occurs  in  the  cold  stage  of  ague  and  other  fevers 
seems  to  depend  simply  on  the  recession  of  the  blood  from 


548  ABNORMAL  CONDITIONS  OF  THE  LIVER. 

the  surface,  and  is,  therefore,  more  of  the  nature  of  passive 
than  of  active. 

Portal  venous  congestion  is  a  rare  variety  of  partial ;  the 
centres  of  the  lobules  are  pale,  and  are  surrounded  by  con- 
tinuous red  zones.     It  is  said  to  occur  in  children  only. 

Congestion  of  the  liver,  although  extreme,  does  not  seem  to 
occasion  any  structural  change,  if  it  is  only  temporary  ;  but, 
if,  as  in  the  case  of  obstructive  cardiac  disease,  it  results  from 
a  permanent  cause,  and  is,  consequently,  itself  permanent,  it 
produces  the  following  effects.  The  distended  capillaries  of 
the  portal-hepatic  plexus,  press  on  the  intervening  cells  ; 
these  become,  in  part,  atrophied  or  stunted,  in  extreme  cases, 
almost  destroyed :  in  part,  they  are  gorged  with  yellow 
matter  to  such  a  degree  that  they  appear  as  opaque  masses. 
The  quantity  of  yellow  matter  thus  formed  is  far  greater  than 
any  that  exists  in  healthy  states  of  the  organ,  and,  as  some  of 
it  is  doubtless  absorbed  and  carried  into  the  blood,  we  find  in 
this  circumstance  some  explanation  of  the  icteric  hue  which 
is  so  often  observed  in  such  patients.  The  connexion  which 
certainly  exists  between  the  congestion  and  the  yellow  en- 
gorgement of  the  cells,  as  cause  and  effect,  gives  additional 
support  to  the  opinion  that  the  yellow  bile-pigment  is  a 
modification  of,  and  derived  from,  the  colouring  matter  of  the 
blood.  Whether  long-continued  congestion  produces  still 
further  changes,  is  not  yet  made  out  clearly.  We  have  often 
thought  that  the  lobular  parenchj-ma  was  infiltrated  by  a 
dense,  homogeneous,  solidified  blastema,  distinct  fi-om  the 
debris  of  the  atrophied  cells,  but  this  may  have  resulted  from 
a  different  cause. 

Htsmorrhagic  effusion  may  take  place  as  the  result  of 
extreme  congestion,  but  this  is  rare :  the  blood  may  be 
poured  out  either  on  the  surface,  detaching  the  capsule  for 
some  extent,  or  deeper  in  the  substance  of  the  organ.  The 
former  occurrence  Rokitansky  states  is  most  common  in  in- 
fants, and  may  even  proceed  to  such  an  extent  as  to  rupture 
the  serous  investment,  and  allow  the  escape  of  blood  into  the 
peritoneal  cavity.  The  deep-seated  extravasations  occur  more 
frequently  in  adults  than  the  superficial,  and  constitute  apo- 
plectic spots  of  various  forms  and  size.  After  their  partial 
absorption  a  celltdo-fibrous  cicatrix  remains. 

Inflammation  of  the  liver  must  be  considered  as  affecting 
either  the  substance  of  the  organ,  chiefly,  or  its  capsule.  The 
former  is,  in  temperate  climates,  a  rather  rare  affection,  the 
latter  extremely  common.  Acute  inflammation  of  the  paren- 
chyma of  the  liver  produces  general  congestion  and  more  or 
less  softening.  "  These  effects,"  E.okitansky  says,  "  are  con- 
fined to  one  or  more  patches  ;  the  congestion,  though  general, 
is  not  universal.     The  viscus  is  swollen  in  proportion  to  the 
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number  and  size  of  the  inflammatory  patches,  and  this  tume- 
faction is  particularly  perceptible  when  a  section  is  made, 
the  turgid  tissue  rising  above  the  edges  of  the  incision  and 
the  peritoneal  sheath."  The  parenchyma  "  is  loosened  and 
lacerable,"  this  depends  in  great  part  on  the  cells  losing  their 
natural  cohesion  together,  so  that  they  no  longer  form  radi- 
ating series.  In  the  latter  stages  of  mfiammationthe  red  colour 
of  active  congestion  fades,  and  is  replaced  by  a  brownish  or 
greyish  red  tint  in  some  parts,  with  yellowish  red  or  pale 
yellow  in  others.  Abscess  is  a  frequent  result  of  acute  in- 
flammation of  the  liver  :  it  is  sometimes  preceded  by  a  short 
stage  of  diffuse  suppuration,  when  the  form  of  the  lobules 
can  still  be  recognized,  though  their  substance  is  very  soft 
and  of  a  yellowish  colour.  The  commencing  abscesses  are  at 
first  very  small,  like  spots  of  purulent  matter  dispersed  here 
and  there  through  the  inflamed  and  softened  tissue  ;  they  gra- 
dually enlarge,  several  coalesce  together  and  thus  form  cavi- 
ties of  irregular  shape  and  size.  The  parietes  of  the  abscess 
are  uneven,  presenting  the  remains  of  former  partitions,  they 
are  covered  by  a  kmd  of  pyogenic  membrane  which  consists, 
in  great  part,  of  pus  globules  ;  external  to  this,  the  wall  is 
formed  by  hepatic  tissue,  infiltrated  with  exudation  matter, 
which  serves  to  bound  and  limit  the  abscess,  as  ui  the  case  of 
a  common  phlegmon.  In  very  small  abscesses,  and  those  of 
very  recent  formation,  as  also  in  cases  where  the  vital  powers 
are  greatly  depressed,  this  limitation  of  the  abscess  by  exuda- 
tion substance  does  not  take  place ;  on  the  other  hand,  in  old 
abscesses,  and  those  of  very  large  size,  occurrmg  in  tolerably 
healthy  systems,  a  strong  enveloping  cyst  may  be  found,  con- 
sisting of  fibroid  tissue,  and  amounting  sometimes  to  three  or 
four  lines  in  thickness.  If  the  abscess  be  deep-seated  and 
encysted,  it  may  continue,  especially  if  of  small  size,  for  a 
long  time  without  increasing  much,  or  producing  serious  dis- 
turbance of  the  health,  but  if  it  be  near  the  surface  it  excites 
inflammation  of  the  serous  investment,  and  effiision  of  lymph 
which  soon  unites  its  wall  with  the  part  with  which  it  is  in  con- 
tact. This  may  be  the  wall  of  the  abdomen,  or  some  of  its 
contamed  hollow  viscera,  or  the  diaphragm  which  roofs  it  in 
above,  and  by  any  of  these  various  routes  the  abscess  may 
extend  and  at  length  discharge  its  contents.  By  extension, 
also,  in  the  parenchyma  of  the  liver,  the  abscess  may  reach  a 
branch  of  the  portal  vein  or  of  the  hepatic,  excite  inflamma- 
tion of  its  coats,  and  consequent  obstruction  of  its  canal  by 
exuded  fibrine.  When  the  enlargmg  abscess  reaches  an  he- 
patic duct-branch  it  afiects  it  in  a  difi"erent  way,  it  does  not 
set  up  inflammation  in  its  walls  and  cause  its  obstruction 
(though  this  may  no  doubt  occur  in  some  of  the  smaller) ; 
but  it  xdcerates  through  its  tunic,  and  establishes  a  commu- 
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nication  between  the  efferent  channel  and  its  own  cavity. 
Hence  it  occurs  that  the  pus  contained  in  large  abscesses  is 
always  mingled  with  a  considerable  quantity  of  bile,  while 
that  of  the  smaller  and  recent  abscess  is  almost  pure.  An 
abscess  of  the  liver  may  sometimes  heal  either  after  the  eva- 
cuation of  its  contents,  or  after  they  have  been  absorbed  ; 
the  latter  occurrence  is,  we  should  conceive,  exceedingly  rare. 
In  either  case  the  walls  of  the  abscess  approach  each  other, 
and  at  last  collapse  together,  including  sometimes  a  quantity 
of  solidified  purulent  matter,  which  at  a  later  period  forms  a 
cheesy  or  cretaceous  mass,  attesting  by  its  presence  in  the 
midst  of  the  cicatrix  the  nature  of  the  changes  Avhich  had  pre- 
A'iously  taken  place. 

Several  different  causes  have  been  assigned  for  the  forma- 
tion of  abscess  in  the  liver,  but  none  are  probably  nearly  so 
effective  as  that  to  which  Dr.  Budd  has  especially  drawn  at- 
tention. Dysenteric  ulceration,  or  any  accident  producing 
inflammation  of  the  veins  that  originate  the  V.  Portae, 
charges  the  current  of  blood  proceeding  to  that  organ  with 
puriform  matter,  which,  in  its  passage  through  the  capU- 
laries  of  the  lobules  sets  up  secondary  inflammation,  attended 
with  albuminous  exudation,  and  terminating  quickly  in  the 
formation  of  matter.  It  is  not  clearly  made  out  in  what  way 
injuries  of  the  brain  act  in  producing  abscess  of  the  liver  ;  but  it 
is  probably  in  the  same  way,  though  by  a  less  direct  channel 
than  that  just  described  ;  so,  also,  many  regard  the  occiuTence 
of  the  so-called  secondary  depots  in  the  liver,  subsequent  to  am- 
putations, and  other  great  operations,  as  the  result  of  phlebitis 
attacking  the  veins  of  the  injured  part.  The  only  other  causes 
which  can  be  named  with  any  certainty  as  producing  abscess 
are,  external  violence  inflicted  on  the  region  of  the  liver,  and 
violent  acute  inflammation  of  the  organ,  such  as  occurs  in  tro- 
pical climates.  It  is  worthy  of  remark,  that  typhoid  and 
tuberculous  ulcerations  of  the  intestines,  as  well  those  conse- 
quent on  burns,  do  not,  at  least  have  not  yet  been  observed 
to,  produce  abscess  of  the  liver. 

The  capsule  of  the  liver  is  very  often  indeed  attacked  with 
inflammation,  or  presents,  on  post-mortem  examination,  such 
changes  as  are  usually  ascribed  to  this  process.  Bands  of 
adhesion  of  various  length,  and  attaching  different  parts  of 
its  siirface  to  contiguous  organs,  are  very  often  found  :  these 
are  pretty  certain  evidences  of  an  acute  or  subacute  by-past 
hepatitis  ;  they  are  often  traversed  by  newly-formed  vessels 
which  establish  a  communication  between  the  capsidar  ar- 
terioles and  the  contiguous  vessels  of  the  general  system.  In 
a  specimen  which  we  injected,  the  vessels  of  a  patch  of  false 
membrane,  on  the  surface  of  the  capsule,  are  seen  to  be  of 
much  greater  calibre  than  the  vessels  in  the  adjacent  healthy 
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part.  Adhesions  commonly  form,  as  said,  over  superficial 
abscesses  of  the  liver :  it  is  rare  that  this  fails  to  take  place, 
and  that  an  abscess  bursts  into  the  peritoneum.  Over 
hydatid  tumours  and  cancerous  masses  they  are  less  frequently 
formed.  Dr.  Budd  particularly  notices  their  absence,  and 
considers  that  their  production  is  the  exception  and  not  the 
rule.  This  may,  perhaps,  be  in  some  measiu-e  accoimted 
for  by  another  circumstance  relative  to  cancerous  tumours  in 
this  organ  mentioned  by  the  same  observer,  viz.,  that  they 
seem  capable  of  tamting,  with  their  own  peculiar  morbid 
action,  opposed  parts  with  which  they  come  in  contact ;  such 
tainting  of  a  part  may  be  conceived  to  be  quite  inconsistent 
with  the  effusion  of  comparatively  healthy  lymph.  The  cap- 
sule of  the  liver  is  very  frequently  found  thickened,  appear- 
ing whiter,  more  opaque,  and  dense  ;  this  thickening  gene- 
rally occuj-s  in  patches  of  various  size,  which  sometimes 
coexist  together  with  the  bands  of  adhesion  just  noticed, 
but  quite  as  often  are  independent  of  them,  or  coincident  with 
similar  thickenings  of  other  serous  membranes.  It  seems 
doubtfiil  whether  these  changes  should  not  be  more  properly 
classed  as  degenerations  than  as  inflammations. 

Gangrene  of  the  liver  is  very  rare ;  Rokitansky  well  ob- 
serves that  "it  is  developed  in  parts  affected  with  inflamma- 
tion and  suppuration,  not  so  much  as  a  result  of  intense  in- 
flammation as  of  certain  peculiar  conditions  which  cause  a 
tendency  to  gangrenous  degeneration."  These  peculiar  condi- 
tions may  be  probably  either  low,  unhealthy  states  of  the 
general  system,  or,  as  in  the  interesting  case  recorded  by  Dr. 
Budd,  the  septic  influence  of  a  previously  healthy  part  which 
had  been  affected  by  gangrene. 

Phlebitis  of  the  portal  or  hepatic  vein  branches  has  already 
been  alluded  to  as  resulting  occasionally  from  abscess  of  the 
liver,  but  it  may  be  produced  by  other  causes.  A  fish-bone 
has  been  known  to  perforate  the  wall  of  the  stomach,  and  the 
head  of  the  pancreas,  and  wound  the  superior  mesenteric 
vein,  exciting  thus  infiammation  of  the  coats  of  the  vessel 
which  extended  to  the  divisions  of  the  portal  vein._  The 
effects  of  phlebitis  are  the  same  in  these  as  in  other  veins ;  it 
may  simply  occasion  the  effusion  of  lymph  and  blocking  up 
of  the  channel  with  fibrinous  coagula.  or  it  may  also  proceed 
in  some  portions  of  the  vein  to  the  formation  of  pus.*     In 

*  In  a  case  occurrinsr  at  St.  Mary's  Hospital,  all  the  portal  veins  througliout 
the  liver  up  to  those  of  a  verv  small  size,  were  converted  into  channels  with 
ragged  walls  filled  with  a  tenacious  pus.  Here  and  there  the  vein  channel 
was  enlarged  into  an  irregular  pouch,  hut  there  were  no  distinct  abscesses. 
The  cause  ot  the  phleliitis  appeared  to  have  been  a  patch  of  ragged  ulcera- 
tion at  the  origin  of  the  portal  vein.  The  parenchyma  was  not  atrophied. 
The  hepatic  ducts  were  not  inflamed  but  the  gall-bladder  and  duodenum 
appeared  so. 
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the  former  case,  Avhen  the  inflammation  has  subsided,  the  ob- 
structed vessel  gradually  shrinks,  and  is  reduced  to  a  fibrous 
cord,  while  the  surrounding  tissue  to  which  it  was  distributed, 
being  deprived  of  its  supply  of  blood,  atrophies  and  falls  in, 
so  that  the  course  of  the  vein  is  indicated  by  a  deep  linear 
fissure.  If  suppuration  occurs,  a  string  of  small  abscesses  is 
produced  in  the  tract  of  the  obliterated  vein,  the  abscesses 
being  connected  together  by  a  dense  fibroid  cord.  The  conse- 
quence of  such  attacks  must  be  the  diminution,  to  a  greater 
or  less  extent,  of  efficient  hepatic  parenchyma,  and  as  the  im- 
portance of  this  structure  to  the  due  performance  of  nutritive 
absorption  is  very  manifest  (were  it  attested  only  by  the  inti- 
mate relation  in  which  it  is  placed  with  the  portal  blood),  it 
seems  very  probable  that  the  abiding  emaciated  and  enfeebled 
condition  of  many  persons  who  have  suff'ered  inflammatory 
attacks  of  the  liver,  really  depends  on  their  having  been  thus 
deprived  of  a  greater  or  less  part  of  this  important  organ. 

Cirrhosis.  A  liver  which  is  aff'ected  by  this  change  in  an 
extreme  degree  is  remarkably  altered.  It  is  much  smaller  than 
natural,  much  paler,  and  instead  of  presenting  a  smooth  sur- 
face, is  contracted  and  puckered  so  as  to  resemble,  according 


Section  of  liver  in  a  fatty  state,  with  abundant  new-formed  fibrous  tissue 
between  the  lobules. 


to  a  former  observer,  "  a  congerief-  of  little  firm  globules  like 
the  vitellarium  of  a  laying  hen."     These  globular  portions 
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are  of  various  sizes,  and  e\idently  consist  of  parenchymatovis 
substance  :  they  are  surrounded,  and  as  it  were  capsulated  by 
firm  fibroid  tissue  which  extends  throughout  tire  whole  liver, 
and  gives  it  a  remarkable  degree  of  density  and  firmness. 
This  fibroid  tissue  is  evidently  a  new  formation,  and  as  such 
tissue  frequently  does,  it  contracts  and  shrinks  together,  and 
so  draws  in  the  surface  at  various  parts  as  to  produce  the 
irregular  nodulated,  or  "  hob-nail"  condition,  as  it  is  familiarly 
termed.  The  same  shrinking  also  affects  the  vessels  which 
supply  the  liver :  they  are  surrounded  and  ensheathed  by 
fibrous  tissue  in  the  healthy  state,  and  when  this  is  morbidly 
thickened  and  condensed,  the  pressure  exerted  upon  them 
narrows  their  channels  and  materially  diminishes  the  quantity 
of  blood  which  they  are  able  to  convey.  Hence  the  portal 
current  is  checked  at  its  very  origin,  and  the  congested 
capillaries  are  obliged  to  relieve  themselves  by  effusion  of 
serum  into  the  peritoneal  cavity.  The  capsule  of  a  cirrhotic 
liver  is  sometimes  smooth,  sometimes  thickened  or  attached 
by  adhesions  to  adjacent  parts :  these  adhesions  are  often 
traversed  by  newly-formed  vessels,  which  form  a  kind  of 
collateral  cirxulation  between  the  portal  vein  and  the  general 
system. 

Such  is  a  brief  description  of  a  liver  affected  with  ordinary 
cirrhosis ;  but  there  are  other  conditions  of  the  organ,  es- 
sentially similar,  in  which  the  external  appearances  are  very 
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Fibres  orisinating  from  nuclei  from  fibrous  tissue  of  a  cirrliotic  liver. 
Some  cells  are  figured  of  the  natural  size,  others  are  very  much  atrophied. 

different.  The  organ  is  firm  and  dense,  evidently  from  the 
presence  of  an  increased  quantity  of  fibroid  tissue,  but  its 
surface  is  not  puckered  or  but  slightly,  nor  its  edges  rounded  ; 
instead  of  being  pale  it  may  be  highly  congested  with  blood, 
usually   of   the  hepatic    venous   second   degree,   this  often 
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depending  on  obstructive  cardiac  disease.  Microscopic  ex- 
amination shows  that  the  quantity  of  fibroid  tissue  forming 
the  Glissonian  sheaths  is  considerably  increased,  sometimes 
to  such  a  degree  as  to  encroach  on  the  lobules  to  a  great 
extent,  and  produce  atrophy  of  their  substance.  It  is  possible 
that  some  livers  which  present  these  appearances  may  be  in 
an  early  stage  of  cirrhosis,  and  would  subsequently  become 
contracted  and  nodulated ;  but  we  strongly  incliiie  to  the 
belief  that  this  is  not  the  case  with  the  majority,  and  that 
the  morbid  alteration  is  somewhat  different.  The  difference 
probably  consists  in  the  more  general  and  extensive  forma- 
tion of  fibroid  tissue  thi-oughout  the  liver,  in  its  being  less 
confined  to  the  portal  canals.  It  is  rather  remarkable  that 
the  hepatic  cells  in  extremely  contracted  cirrhotic  livers 
present  a  tolerably  healthy  aspect ;  their  nuclei  are  distinct, 
and  though,  perhaps,  containing  less  oil  than  usual,  they  are  by 
no  means  destroyed  or  seriously  altered.  They  are  far  more 
affected  in  the  dense,  firm,  uncontracted  livers,  partly  as  the 
result  of  congestion  with  impletion  of  yellow  matter,  partly 
by  atrophy  from  the  encroaching  fibroid  tissue.  The  minute 
ducts  which  run  in  the  smaller  portal  canals  and  between  the 
lobules  are  often  atrophied  by  the  pressui-e  of  the  condensed 
fibrous  tissues,  so  that  they  can  no  longer  be  detected  ;  in  this 
way  the  biliary  secretion  may  be  materially  interfered  M'ith. 
It  seems  to  be  proved  by  the  observations  of  Dr.  Bright 
and  Dr.  Budd  that  in  the  early  stage  of  cirrhosis  the  liver 
is  enlai'ged ;  this  would  seem  to  depend  on  the  effusion  of 
lymph  and  serum  within  its  texture  during  the  existence  of 
inflammatory  action.  In  many  cases  there  can  be  little 
doubt  that  this  is  the  case,  and  that  the  cirrhotic  change 
results  from  a  subacute  inflammatory  action  being  set  up  in 
the  Glissonian  sheaths.  But  in  manj^  cases  w-e  are  disposed 
to  think  the  process  is  different,  that  both  in  the  finally  con- 
tracted and  uncontracted  livers  the  fibrous  tissue  is  hyper- 
trophied  and  condensed  rather  by  a  degenerative  action  than 
by  one  which  can  be  termed  inflammatory.  The  change 
seems  to  be  of  a  similar  kind  to  that  which  produces  car- 
tilaginoid  induration  of  the  capsule  of  the  spleen,  stiffening 
of  the  valves  of  the  heart  and  contraction  of  its  orifices, 
which  can  scarcely  be  regarded  as  of  inflammatory  origin. 
"We  are  confirmed  in  this  view  by  having  often  observed 
various  minor  degrees  of  condensation  and  thickenmg  of  the 
Glissonian  sheaths  in  cases  where  there  was  no  trace  of 
inflammatory  action,  as  well  as  by  a  circumstance  which 
hitherto  has  been  quite  unexplained.  This  is  that  the  spleen, 
albeit  exposed  to  the  backward  pressure  of  the  blood  re- 
tarded in  the  splenic  vein,  docs  not  become  distended  in  the 
way  that  one  would  expect,  but  is  often,  on  the  contrary, 
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small  and  soft.  In  such  spleens  we  have  often  observed  very 
many  of  the  nuclei  throwing  out  fibres,  which  is  certaiiily  not 
their  natural  metamorphosis  ;  and  hence  it  seems  not  impro- 
bable that  in  this  way,  owing  to  the  increase  of  fibrous  tissue 
in  its  substance,  the  parenchyma  of  the  spleen  is  less  disten- 
sible than  usual,  and  has  a  contrary  tendency  to  shrmk  and 
collapse. 

The  remote  cause  of  cirrhosis,  in  many  cases,  is  certainly 
the  habit  of  spiiit-drinking :  the  alcohol  absorbed  into  the 
portal  blood  first  passes  through  the  liver,  and  very  proba- 
bly exerts  some  action  on  its  tissue.  This  suggests  the  idea 
of  the  spirit  acting  as  a  local  irritant,  and  with  this  Dr. 
Percy's  observation  of  the  greater  affinity  of  alcohol  for  the 
liver  than  for  other  organs  in  animals  poisoned  by  it  seems 
to  harmonize.  But  it  is  most  probable  that  the  crasis  of  the 
blood  is  also  changed,  and  that  this  fluid  comes  to  be  in  that 
condition  which  Rokitansky  denominates  the  fibrinous  crasis. 
This  would  also  account  for  the  similar  changes  which  are 
often  found  in  other  parts  coexisting  with  cirrhosis.  Obstruc- 
tive cardiac  disease  is  probably  not  a  direct  cause  of  cirrhosis 
in  any  of  its  forms  or  degrees,  but  certainly  must  be  a  predis- 
posing one.  Congestion  favours  the  occurrence  both  of  in- 
flammation and  of  degeneration.  Both  the  heart  disease 
(e.  g.  constriction  of  the  mitral  orifice),  and  the  cirrhotic 
change  in  the  liver,  are  often,  no  doubt,  common  results  of  the 
same  condition  of  the  blood,  viz.,  that  to  which  Ave  have 
above  alluded.  There  are,  no  doubt,  other  exciting  causes 
besides  the  ingestion  of  alcohol,  but  they  can  scarcely  be  par- 
ticiilarized ;  we  believe  them  to  be  in  general  such  as  increase 
the  quantity  and  alter  the  quality  of  the  fibrine  of  the  blood. 

The  next  condition  of  the  liver  which  we  shall  describe  is 
that  of  fatty  degeneration.  A  liver  thus  afiected  is  usually 
much  enlarged,  paler  than  natural,  and  m  most  cases  softer  : 
sometimes,  however,  it  has  a  feeling  of  great  solidity.  The 
capsule,  in  cases  of  uncomplicated  fatty  degeneration,  is  not 
thickened,  nor  attached  by  adhesions  to  adjacent  parts ._  The 
thin  edge  of  the  organ  is  somewhat  rounded,  and  the  thickness 
generally  increased.  On  microscopic  examination,  it  is  at  once 
seen  that  the  hepatic  cells  are  engorged  with  oil :  instead  of 
containing  a  few  minute  drops  imbedded  in  a  mass  of  granu- 
lous  matter,  they  are  filled  to  the  extent  of  one-half  or  two- 
thirds,  or  even  their  whole  cavity,  with  colourless  fluid  oil. 
Sometimes  a  quantity  of  yellow  matter  is  also  seen  in  the  cell- 
cavity,  together  with  the  oil,  but  this  is  often  absent.  The 
nucleus  disappears,  as  is  generally  the  case  in  cells  that  have 
fulfilled  their  work  of  secretion,  but  the  envelope  persists, 
and  is  sometimes  a  little  thickened  and  striated.  In  very  ad- 
vanced cases  the  cells  are  not  found  merely  gorged  with  oil, 
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but,  to  a  great  extent,  broken  up  and  lost ;  in  their  place 
there  are  seen  only  granular  debris,  entangling  multitudes  of 
oil  drops  of  different  sizes.  There  seems  to  be  less  tendency 
to  the  development  and  growth  of  young  cells  tlian  in  the 
heaUhy  state,  those  that  are  forming   appear   stunted,   and 


Fig.  119. 


Section  of  liver  in  an  advanced  state  of  fatty  degeneration.    The  cells  are 
much  broken  up  and  fused  together. 

many  become  very  early  the  seat  of  oily  engorgement.  The 
fatty  change  is  very  often  confined  to  the  margins  of  the  lobules, 
and  is  always,  we  think,  most  advanced  there ;  sometimes, 
however,  it  may  commence  in  the  centres  of  the  lobules. 
The  pale  condition  of  the  liver  depends  on  the  enlarged  size 
of  the  cells,  which  are  pressed  closer  together,  and  thus  con- 
strict the  capacious  capillaries  and  allow  less  blood  to  be  con- 
tamed  within  them.  There  is,  however,  no  obstruction  to 
the  flow  of  blood,  such  as  we  have  seen  in  cirrhosis  ;  the  soft 
state  of  the  oil-laden  parenchyma  sufficiently  accounts  for 
this.  We  think  it  most  probable  that  fatty  degeneration 
does  not  consist  merely  in  the  impletion  of  the  cells  with  oil, 
in  their  containmg  a  greater  quantity  of  this  matter  than  they 
naturally  would,  but  that  there  is  an  actual  impairment  of  their 
development  and  nutrition,  of  their  active  power  of  formation 
and  secretion,  so  that  the  tissue  really  undergoes  akindof  decay. 
In  support  of  this  view,  we  may  mention  that  we  have  scarcely 
ever  foimd  sugar  present  in  the  parenchyma  of  a  thoroughlj'^ 
fatty  liver,  while  it  can  almost  al»vays  be  detected  in  livers 
that  are  not  so  affected ;  this  is  certainly  a  remarkable  fact. 
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and  seems  to  show  that  one  very  important  function  of  the 
liver  in  such  cases  is,  at  least,  very  imperfectly  discharged. 
It  is  an  interesting  fact,  that  the  bile  in  these  cases  undergoes 


(a)  Empty  envelope  of  an  hepatic  cell,  from  which  the  oil  has  escaped. 

(b)  (c)  (d)  (e)  Hepatic  cells  containing  much  oil. 

no  constant  or  necessary  alteration  ;  it  is  sometimes  unusually 
pale,  but  often  has  the  dark  green  tint  of  ordinary  bile.  The 
minute  ducts  are  tolerably  natviral,  and  doubtless  continue 
to  discharge  their  part  of  the  bile-secreting  process.  A  fatty 
condition  may  coexist  with  a  considerable  degree  of  cirrhosis. 
The  appearance  of  a  section  under  the  microscope  is  then  very 
remarkable  ;  the  lobules  appear  as  opaque  islets  separated 
more  or  less  widely  from  each  other,  by  more  transparent 
spaces  of  fibroid  tissue. 

There  is  a  variety  of  the  fatty  liver  which  is  termed  the 
umxy.  It  is  described  by  Rokitansky  as  having  a  colour 
resembling  that  of  beeswax,  and  being  more  consistent  or 
firm,  dry,  and  brittle  than  the  ordinary  fatty  liver  :  the  colour 
probably  depends  on  the  presence  of  yellow  bile-pigment  in 
the  cells,  and  the  increased  firmness  and  brittleness  on  the  oil 
being  replaced  by  some  of  the  more  solid  kinds  of  fat. 

The  proximate  cause  of  the  production  of  fatty  liver  is, 
we  believe,  the  existence  of  an  undue  quantity  of  oily  matter 
in  the  blood,  in  proportion  to  the  assimilative  power.  In 
cases  of  disease  it  is  also  very  probable  that  the  vital  power 
of  the  hepatic  cells  is  much  lowered.  It  may,  therefore, 
occur:  (1.)  When  an  animal  is  largely  fed  on  food  con- 
taining much  fat.  (2.)  When,  in  the  course  of  an  exhaust- 
ing disease,  rapid  emaciation  takes  place,  and  causes  the 
blood  to  become  loaded  with  oil  from  the  waste  of  the  adipose 
tissue.  (3.)  When  the  type  of  respiration  is  low,  and  the 
blood  necessarily,  therefore,  contains  much  hydro-carbonous 
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matter.  In  the  first  and  third  class  there  may  be  simply 
accumulation  of  a  large  quantity  of  oil  in  the  tissue  of  the 
liver ;  in  the  second  there  is  generally,  also,  more  or  less 
degeneration  of  the  hepatic  structure.  We  have  verified  this 
by  positive  observation,  as  respects  the  first  and  second  class. 
Anunals  fed  for  some  time  with  fatty  food  have  their  livers 
loaded  with  oil,  but  the  cells  are  not  at  all  destroyed  ;  they 
contain  much  oil,  and  much  also  is  deposited  between  them. 
We  have  found  the  liver,  in  persons  dying,  in  a  condition  of 
extreme  emaciation  from  other  diseases  besides  pulmonary 
phthisis,  in  a  complete  state  of  fatty  degeneration,  and  this 
has  occurred  so  often,  that  we  should  expect  to  find  it  in 
most  cases  of  great  general  wastijig.  It  is  certainly  the 
emaciation  of  consumptive  disease  that  produces  fatty  trans- 
formation of  the  liver,  and  not  the  mere  destruction  of  the 
oxygenating  apparatus.  This  statement  is  strongly  confirmed 
by  the  analysis  of  about  a  hundred  cases,  in  which  we 
exammed,  microscopically,  the  condition  of  the  liver.  Among 
them  there  were  eighteen  in  whom  the  liver  was  thoroughly 
fatty,  or  nearly  so  ;  of  them,  only  07ie  died  of  pulmonary 
phthisis,  four  others  of  scrofulous  afl'ections,  the  remainder  of 
diseases  having  no  connexion  Avith  any  form  of  phthisis  :  ten 
cases  of  phtlusis  occurring  in  the  same  list  presented  either  no 
fatty  degeneration,  or  an  imperfect  and  partial  change  only. 
A  fatty  state  of  the  liver  is  sometimes  coincident  with  a  similar 
condition  of  the  kidneys,  but  not  by  any  means  invariably. 

Another  form  of  degeneration  of  the  liver  is  that  which 
Rokitanskj'^  has  termed  the  lairlaceous  or  bacony.  This  term 
simply  expresses  the  idea  which  the  appearance  of  the  morbid 
tissue  conveys,  and  is,  perhaps,  preferable  to  that  of  scrofu- 
lous enlargement  which  has  been  given  to  this  form  of  disease 
by  others,  inasmuch  as  evidence  is  certainly  wanting  of  the 
new  deposit  being  identical  or  similar  to  any  known  kind  of 
scrofulous  matter.  Rokitansky  thus  enumerates  the  charac- 
teristic features  of  this  condition:  "considerable  increase  of 
size  and  weight,  *vith  remarkable  lateral  development  and 
flattening  of  the  organ,  smoothness  and  tenseness  of  the  peri- 
toneal investment,  a  certain  degree  of  doughy  consistency, 
combined  with  hardness  and  elasticity,  aneemia,  pale,  watery, 
portal  blood ;  grey,  greyish- white,  or  grejdsh-red  colour, 
tinged  with  yellow  or  bro-wii ;  the  surface  of  a  section  being 
smooth  and  homogeneous,  resembling  bacon."  In  thin  sec- 
tions it  is  well  seen  under  the  microscope  how  the  normal 
tissue  is  infiltrated  with  and  partly  replaced  by  a  homogeneous, 
refracting  substance  ;  this  forms  small  masses  of  various  size, 
which  lie  heaped  together  betwer  i  the  hepatic  cells,  and  so 
compress  and  atrophy  them,  that  they  form  in  many  parts  a 
kind  of  wide-meshed    plexus,  the    intervals    of   the  plexi- 


ABNORMAL  CONDITIONS  OF  THE  LIVER.  559 

form  bands  being  occupied  by  the  glistening  bacony  mat- 
ter. When  liq.  potassse  is  added,  this  matter  loses  much  of 
its  refracting  power  and  is  reduced  to  mere  delicate  films,  it 
shows  no  trace  of  organization,  and  seems  to  be  deposited 
rather  between  than  in  the  cells  themselves.  The  cells,  in 
such  cases,  often  contain  oily  matter,  or  yellow  pigment,  the 
oil  remains  very  apparent  after  the  action  of  liq.  potassa;,  and 
is  very  distmct  indeed  from  the  bacony  matter.  Deposits  of 
similar  matter  are  not  uncommon  in  the  spleen,  and  we  have 
seen  it  also  in  the  capillaries  of  the  Malpighian  tufts  of  the 
kidney  and  in  the  gastric  mucous  membrane.  The  exact 
nature  of  the  substance  thus  deposited  is  unknown,  but  it 
is  probably  a  variety  of  deteriorated  albumiiious  matter. 
Neither  does  it  seem  to  be  special  to  any  particular  form 
of  disease,  but  to  occur  generally  in  persons  Avhose  con- 
stitutions are  gravely  impaired.  Rokitansky  states  it  to 
concur  with  scrofulous  and  rickety  disease,  with  syphilitic 
and  mercurial  cachexiae,  and  occasionally  to  appear  as  a 
sequel  of  remittent  fever  in  cachectic  persons.  We  have  seen 
it  produced  iii  the  spleen,  as  well  as  Bright's  disease  of  the 
kicbreys,  apparently  from  the  injurious  drain  on  the  system 
occasioned  by  an  empyema,  discharging  externally.  The 
presence  of  the  abnormal  matter  in  the  tissue  of  the  lobules 
causes  obstruction  to  the  current  of  the  portal  blood ;  it  is 
thrown  back  on  the  capillaries  of  the  intestmes,  and  ascites, 
or  sometimes  diarrhoea,  results. 

The  next  morbid  condition  of  the  liver  which  we  shall  con- 
sider is  that  which  exists  in  the  various  affections  in  which 
jaundice  forms  a  prominent  symptom.  There  is  little  doubt 
that  in  most  cases  a  jaundiced  condition  of  the  liver  pre- 
cedes and  occasions  a  similar  condition  of  the  whole  body. 
General  jaiuidice  is  commonly  supposed  to  depend  upon 
the  absorption  into  the  blood  of  bile  that  should  have  passed 
out  into  the  intestme,  and  this  is,  doubtless,  the  cause  of 
it  in  many  cases.  In  these,  the  bile  locked  up  in  the  sub- 
stance of  the  liver  causes  it  to  be  tinged  yellow,  a  result 
which  we  have  produced  artificially  by  placing  a  ligature  on 
the  duct.  com.  choled.  in  animals.  But  in  many  cases  more 
than  this  occurs.  Dilatation  of  the  heart,  or  obstructive 
valvular  disease,  throwing  back  the  blood  on  the  venous 
system,  occasions  permanent  congestion  of  the  liver,  and  often 
produces  the  condition  termed  "nutmeg"  in  its  most  marked 
form.  In  this,  as  before  described,  the  congestion  is  exactly  co- 
extensive with  extreme  yellow  engorgement  of  the  cells ;  a 
much  larger  quantity  of  yellow  matter  is  contained  in  the 
liver  ;  there  is  hepatic  jaundice,  and  together  with  this,  and, 
no  doubt,  in  consequence  of  it,  general  jaundice  frequently 
occiirs.     In  these  cases  we  think  the  evacuations  continue  of 
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their  natural  colour  ;  a  certain  quantity  at  least  of  bile  flows 
into  the  intestine.  In  most  healthy  animals  the  cells  of  the 
liver  have  only  a  very  famt,  if  any,  yellow  tinge,  but  by 
repeated  closes  of  calomel  we  have  caused  the  production  of  a 
large  quantity  of  yellow  matter  in  the  cells  ;  there  is  evidence 
also  to  show  that  the  same  has  occurred  in  the  human  sub- 
ject. In  the  acute  yellow  atrophy,  as  Rokitansky  names  that 
condition  of  the  liver  which  is  found  in  cases  of  jaundice 
occurring  often  in  several  members  of  a  family,  one  after 
another,  attended  with  symptoms  of  toxaemia  and  proving 
fatal  by  coma,  there  must  certainly  be  a  greatly-increased  pro- 
duction of  yellow  pigment.  The  ilow  of  bile  into  the  intes- 
tine is  not  so  completely  stopped  as  it  is  in  other  instances  of 
jaundice,  and  the  yellow  colouration  of  the  liver  is  deeper 
than  it  is  almost  ever  seen.  Icterus  neonatorum  appears  also 
to  be  an  instance  of  the  excessive  production  of  bile  or  of  bile- 
pigment  :  there  is  evidently  no  disease  of  the  liver,  or  any  ob- 
struction in  the  biliary  ducts,  but  owing  to  the  organ  at  birth 
being  highly  congested  with  blood,  and  the  system  not  having 
adapted  itself  to  its  new  condition,  a  greater  quantity  of  yel- 
low pigment  is  formed  out  of  the  colouring  matter  of  the 
blood  than  can  be  readily  carried  off  by  the  bile  ;  this  again 
returns  into  the  blood  and  produces  jaundice.  This  explana- 
tion seems  preferable  to  that  which  assigns  a  kind  of  hyperse- 
mic  or  half-bruised  state  of  the  skin,  as  the  cause  of  the 
yellow  stain  ;  were  this  so,  how  could  the  conjunctiva  come 
to  be  affected  ?  ^\Tien  jaundice  occurs  in  the  course  of 
fevers  or  in  pytemia,  it  then  depends,  in  all  probability,  on 
an  alteration  taking  place  directly  in  the  hsematine  of  the 
blood,  which,  as  in  the  case  of  an  extravasation,  is  changed 
from  a  red  to  a  yello^\'ish  tint ;  in  this  case  there  would  be  no 
preceding  jaundice  of  the  liver.  It  is  evident  that  in  all  in- 
stances of  jaundice  the  unnatural  tint  results  from  the  pre- 
sence of  a  yellow  (usually  identical  with  bile)  pigment  in  the 
blood,  this  is  easily  demonstrable  in  the  urine  and  other  secre- 
tions, by  the  stain  imparted  to  linen,  or  by  the  play  of  coloru-s 
which  it  gives  with  nitric  acid  ;  but  there  is  little  or  no  evi- 
dence to  show  that  real  biliary  matter  is  present  in  the  blood 
or  the  secretions.  From  jaimdiced  livers  plenty  of  yellow 
pigment  can  be  extracted,  reacting  with  the  nitric  acid  test, 
but  no  cholic  acid,  or  any  substance  that  gives  the  reaction 
of  Pettenkofer's  test.  The  blood,  in  cases  of  jaundice,  is 
more  often  found  to  contain  bile-pigment  without  cholic 
acid,  than  the  reverse.  The  same  is  the  case  with  the  urine  ; 
it  often  gives  a  characteristic  reaction  with  nitric  acid 
when  none  is  afforded  by  the  test  of  sugar  and  sulphuric 
acid.  From  these  data  we  must  conclude  that  jaundice 
depends    on   the   presence  of  bile-pigment  or   some  similar 
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modification  of  hsematine  in  the  blood ;  but  that  it  is 
by  no  means  certain  that  bile,  as  such,  is  actually  pre- 
sent. It  may  be  that,  in  the  graver  cases  of  jaundice, 
attended  with  toxcemia,  cholic  acid,  or  some  modification  of 
it,  is  present  in  the  circulation  in  large  quantity,  as  well 
as  yellow  pigment.  The  colour  of  the  liver  in  jaundice  is 
of  a  more  or  less  marked  yellow,  in  some  cases  passing  to  a 
green  or  brownish  tint ;  this  will  be,  of  course,  modified  and 
more  or  less  concealed  by  the  blood  contamed  in  the  vessels. 
There  is  no  other  particular  change  to  be  noticed  except  in 
the  acute  yellow  atrophy.  Here  the  colour  of  the  organ  is 
an  intense  yellow,  its  texture  is  flabby,  a  section  shows 
nothing  of  the  natural  lobular  arrangement,  its  size  is  greatly 
diminished,  and  it  seems  almost  or  quite  bloodless.  The  blood 
in  the  large  vessels,  is  said  by  Rokitansky  to  be  reduced  in 
consistence,  and  of  a  dirty  reddish-brown  colour,  and  the 
coats  of  the  V.  Ports  to  be  tmged  with  bile.  Under  the  mi- 
croscope it  is  seen  that  the  cells  are  completely  destroyed, 
and  even  their  nuclei  have  perished,  the  parenchyma  is  a  mere 
mass  of  broken- up  granular  matter,  tinged  deeply  yellow  and 
containing  some  largish  yellow  masses,  together  with  diffused 
oily  matter.  In  one  instance  which  we  examined,  no  sugar 
could  be  extracted  from  the  liver,  though  it  is  usually  abun- 
dant in  healthy  organs  :  this  may,  however,  have  depended  on 
the  non-ingestion  of  food  for  some  time  before  death.  The 
mmute  ducts  we  have  foiuid  gravely  altered  ;  they  had  lost 
their  natural  structure,  and  were  filled  with  subgranular  mat- 
ter and  opaque  whitish  globules.  These  globules,  probably 
a  kind  of  concrete  oily  matter,  were  very  abundant  in  the 
lymphatics,  and  rendered  their  coui'se  remarkably  distinct. 

The  following  may  be  enimierated  as  adventitious  growths 
in  the  liver:  —  (1.)  Lipomatous  tumours.  (2.)  Cavernous 
tissue.  (3.)  Tubercle,  (-i.)  Hydatids.  (5.)  Cancer.  The 
lipomatous  tumour  is  very  rare,  and,  according  to  Rokitansky, 
seldom  larger  than  a  pea.  Cavernous  tissue  is  said  by  this  cele- 
brated pathologist  to  be  of  frequent  occurrence ;  we  doubt, 
however,  whether  this  is  the  case  in  England.  Its  size 
varies  from  that  of  a  hemp-seed  to  that  of  a  hen's  egg,  or 
still  larger  ;  it  is  of  dark  colour,  from  the  quantity  of  blood 
occupying  its  cells,  and  is  thus  seen  through  the  peritoneum 
of  the  surface  more  or  less  prominent,  according  to  the  de- 
gree of  distention.  If  its  cells  are  empty,  it  is  fomid  col- 
lapsed and  shrunk.  These  growths  may  be  single  or  nume- 
rous. Tubercle  is  a  deposit  not  very  unfrequent  in  the  liver, 
at  least  to  a  small  amount,  but  it  is  very  rare  that  it  forms 
large  masses,  or  that  it  undergoes  softening  or  other  changes. 
It  most  frequently  appears  in  the  shape  of  semi-transparent, 
greyish,  miliary  granulations,  or  of  yellow  crude  tubercle  ; 
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the  masses  are  of  a  small  size,  seldom  larger  than,  or  even  so 
large  as,  a  pea  ;  they  are  generally  few  in  number  and  widely 
scattered.  We  think  we  have  often  seen  nodules  of  fibrine 
deposited  in  the  substance  of  the  liver,  which  might  easily 
have  been  confounded  with  the  miliary  granulations  :  their 
microscopic  characters  would  sufficiently  distinguish  them. 
Rokitansky  mentions  a  state  of  acvite  tuberculosis  as  occa- 
sionally affecting  the  liver  ;  it  is  found  then  '"in  a  peculiar 
state  of  turgescence,  the  tissue  relaxed,  friable,  pale,  and 
gorged  with  a  serous  or  sero-sanguineous  fluid."  Such  an 
occurrence  indicates  a  high  degree  of  tuberculous  dyscrasia, 
"  a  tendency  to  imiversal  tubercvilar  deposition,  and  espe- 
cially in  the  abdommal  viscera."  The  tubercle  thus  tumult- 
ously deposited  occasionally  softens  and  breaks  down,  but  not 
exactly  in  the  way  of  suppiiration  that  it  does  in  the  lungs, 
and  thus  an  hepatic  vomica  may  be  formed,  "  which  offers  no 
peculiar  characters  beyond  the  biliary  discolouration  of  its 
contents."  It  appears  that  such  a  vomica  maybe  occasionally 
confounded  with  a  condition  to  be  subsequently  described,  in 
which  a  cj'stic  dilatation  of  the  minute  biliarj^  ducts  takes 
place,  the  canities  of  the  cysts  becoming  filled  with  a  whitish 
cheesy  matter. 

Hydatid  cysts  are  of  frequent  occurrence  in  the  liver,  more 
so  in  this  than  in  any  other  organ.  Sometimes  they  are  single, 
sometimes  there  are  several  separate  cysts.  They  often  attain 
a  considerable  size.  Rokitansky  mentions  one  in  the  Vienna 
Museum  of  a  foot  in  diameter,  and  we  have  very  recently 
examined  one  of  an  oval  form,  whose  long  diameter  measured 
six  inches.  Their  usual  site  is  the  right  lobe,  and  the  largest 
are  generally  found  here,  but  the  one  just  mentioned  was 
situated  at  the  extremity  of  the  left,  and  had  grown  in,  and 
far  beyond,  the  left  lateral  ligament.  As  theii-  size  increases, 
they  rise  to  the  surface  of  the  liver,  and  sometimes  excite 
inflammation  of  the  serous  membrane,  by  which  adhesions 
are  formed  connecting  them  with  the  parts  adjacent.  The 
prominent  part  is,  of  course,  that  where  least  resistance  is 
offered  to  the  pressure  of  the  fluid  within,  and  its  wall  may 
hence  atrophy  and  give  way,  or  be  destroyed  in  the  course  of 
suppiu'ative  inflammation,  and  the  contents  thus  be  effused 
into  some  neighbouring  cavity.  The  cysts  have  been  known 
to  burst  into  the  peritoneal  sac,  into  that  of  the  right  pleura, 
or  into  the  bronchi  of  the  corresponding  lung,  into  the  duo- 
denum or  transverse  colon,  and  in  some  rare  instances,  into  a 
large  blood-vessel  or  branch  of  the  hepatic  duct.  When  the 
tumour,  in  its  progress,  causes  ulceration  of  one  of  the 
smaller  ducts,  which  is  not  uncommon,  bile  makes  its  way 
into  the  cavity,  mingles  with  and  tmges  its  contents,  and  very 
often   excites  suppurative  inflammation  of  the  walls  of   the 


ABNORMAL  CONDITIONS  OF  THE  LIVEIl.  563 

sac.     This  seems  to  be  the  reason  that  hydatid  tumours  in  the 
liver  suppurate  much  more  frequently  than  those  in   other 
parts.*     Other  circumstances,  however,  may  certainly  cause 
these  cysts  to  inflame  and  suppurate.   The  detailed  description 
of  the  structure  of  hydatid  cysts  will  be  found  under  the  head 
of  Parasites,  p.  205  :  it  will,  therefore,  be  sufficient  to  mention 
here  that  they  possess  an  outer  wall  or  envelope,  formed  of 
condensed  areolar  tissue  and  that  of  the  surrounding  struc- 
ture ;  within  which,  and  rather  loosely  adhering  to  it,  is  the 
proper  membrane.     This  is  white  and  laminated,  and  is  itself 
lined  internally  by  a  softish  layer  in  which  the  echinococci 
are  developed.     The  cavity  of  the  primary  cyst  is  occupied 
in  some  instances  by  a  transparent  limpid  fluid  only ;  in  others, 
and  the  majority,  it  also  contains  a    numerous  progeny  of 
secondary  cysts,  which  may  themselves  contain  another  gene- 
ration.    Dr.  Budd  mentions  the  interestmg  fact,  that  in  cases 
where  suppuration  has  occurred  in  the  cavity  of  the  primary 
cyst,  the  secondary  hydatids,  though  floating  in  piu'ulent  mat- 
ter themselves,    contain  a  perfectly  limpid  fluid.     He   also 
points  out  characters  whereby  to  distinguish  between  an  ab- 
scess and  a  suppurated  hydatid  cyst,  in  the  diff'erences  which 
the  cystic  membranes  in  the  two  cases  present.     That  of  an 
abscess  consists  of  dense  flbroid  tissue,  is  not  laminated,  and 
never  contains  calcareous  matter.     The  hydatid    membrane 
does  not  adhere  so  firmly  to  the  surroundmg  tissue,  is  markedly 
laminated,  and  in  old  cases  contains  very  often  plates  or  grains 
of  calcareous  matter  in  its  coats.     When  an  hydatid  tumour 
has  evacuated  its  contents  as  above  described,  it  may  col- 
lapse and  a  cure  be  effected ;  but  if  its  walls  are  very  thick 
and  firm,  and  the  cavity  large,  its  obliteration  in  this  way  may 
be  impossible,   and  thence  there  is  too  much  reason  to  fear 
that,  owing  to  the  entrance  of  air  or  other  matters,  suppura- 
tive inflammation  of  the  sac  will  be  excited,  and  the  drain 
exhaust  the  strength  of  the  patient.     But  an  hydatid  cyst 
may  come  to  a  spontaneous  cure  in  a  different  way  ;  its  pro- 
per membrane,  instead  of  secreting  a  watery  fluid  may  pro- 
duce a  putty-like  matter,   consisting  of  phosphate  and  some 
carbonate  of  lime,  with  cholesterine  and  albuminoid  matter. 
This  accumulates  within  the  sac,  or  sometunes  around   it, 
imbeds  the  secondary  hydatids,  and  causes  them  to  shrivel  up 
and  perish.     Such  a  change  reminds  one  forcibly  of  the  cre- 
tification  of  tubercle,  which  is  often  observed  in  cases  where 
the  tubercular  dyscrasia  has  ceased,  and  the  deposited  mat- 

*  Some  doubt  may  exist  whether  the  purulent-looking  fluid  contained  in 
the  cyst  is  always  true  pus.  In  a  case  occurring  at  St.  Mary's  Hospital,  the 
matter  from  the  interior  of  a  large  cyst,  which  had  to  the  naked  eye  all  the 
appearance  of  pus,  was  found  under  the  microscope  to  consist  of  mvich 
granular  and  oily  mattei',  with  some  cholesterine,  and  numerous  utterly 
irregular  granular  masses.    There  were  no  true  pus  globules. 
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ter  has  been  partially  absorbed.  Hydatids  in  the  liver  are 
not  unfrequently  associated  with  hydatids  in  other  parts,  in 
the  lower  lobes  of  the  lungs,  or  in  the  spleen,  or  in  the  me- 
sentery ;  in  such  cases  Dr.  Budd  is  inclined  to  regard  the 
hepatic  cyst  as  the  parent,  and  the  others  as  originated  from 
germs  conveyed  from  it.  The  arguments  which  support  this 
view  are,  the  greater  appai-ent  age  of  the  hepatic  cyst,  and 
the  cii-cumstance  that  the  one  "in  the  liver  is  associated  only 
with  cysts  in  the  lung  or  in  the  mesentery  ;"  this  seems  to 
indicate  rather  that  the  one  is  derived  from  the  other,  than 
that  both  are  of  independent  origin.  It  is  also  to  be  remarked 
that  an  hydatid  cyst  often  occurs  in  the  liver  alone,  but  rarely, 
if  ever,  alone  in  the  spleen  or  mesentery.  These  arguments  are, 
certariily,  of  weight,  but  seem  hardly  sufficient  to  counter- 
balance the  objections,  that  it  is  difficult  to  conceive  how  a 
germ  from  the  hepatic  cyst  should  make  its  way  backwards 
against  the  stream  of  blood  to  the  spleen  or  the  mesentery, 
and  that  it  cannot  be  considered  improbable  that  a  second 
hydatid  should  originate  in  a  different  locality,  in  a  system 
which  has  already  shown  itself  favourable  to  the  production 
of  a  primary  one. 

Cancerous  disease  is  very  frequent  in  the  liver  :  it  stands 
fourth  in  the  list  of  organs  thus  affected,  according  to  the 
Parisian  registers  ;  these  show  that  it  occurs  about  once  in 
every  sixteen  cases  of  cancer :  Rokitansky  estimates  its  oc- 
currence in  the  liver  to  be  much  more  frequent  :  he  states 
"  its  numerical  relation  to  carcinoma  of  other  organs,  as 
1:5."  The  above  statements  do  not,  of  course,  refer  to  pri- 
mary cancer  of  the  liver  only  ;  but  include  secondary  cancer 
also.  Three  varieties  of  cancer  have  been  observed  in  the 
liver ;  colloid  is  extremely  rare,  neither  Dr.  Budd  nor  Dr. 
"VValsh  has  met  ^\\X\\  it ;  Rokitansky  seems  only  to  have  seen 
a  single  case,  and  he  does  not  state  whether  it  was  primary 
or  secondary.  Sch-rhus  is  not  very  tuifrequent,  or  a  tran- 
sition vai'iety  between  it  and  encephaloid :  it  constitutes 
roundish  tumours,  about  the  size  of  a  large  nut,  whitish, 
fibrous,  and  tolerably  firm.  Encephaloid  is  far  the  most 
common,  and,  as  in  other  parts,  attains  far  the  largest  size. 
We  have  seen  almost  the  whole  organ  converted  into  a  mass 
of  this  kind.  It  sometimes  forms  separate  tumours,  some- 
times iufiltrates  the  parenchyma.  Rokitansky' s  description 
of  the  separate  tumours  seems  to  us  to  apply  equally  to  the 
scirrhous  and  encephaloid  varieties,  as  he  himself  appears  to 
allow.  He  says,  "Their  general  form  is  spherical,  though 
their  surface  not  unfrequently  is  slightly  racemose  or  lobu- 
lated.  Those  which  have  been  developed  in  the  peripheral 
portion  of  the  organ,  and  are,  therefore,  in  contact  with  the 
peritoneum,  present  a  flattened  or  even  an  indented  surface, 
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and  the  indentation  may  extend  to  the  very  nucleus  of  the 
morbid  growth.  The  peritoneal  lamina  in  the  indentation  is 
opaque  and  thickened,"  probably  from  having  become  in- 
volved in  the  cancerous  degeneration  ;  it  seems  to  be  retracted 
and  drawn  in  much  the  same  way  as  the  skin  is  in  subcu- 
taneous cancer.  The  number  of  the  cancerous  tumours  varies 
in  different  cases  ;  they  may  be  solitary  or  very  ntimerous  ; 
primary  cancers  are  usually  few,  secondary  may  amoimt  to 
some  hundreds.     Dr.  "Walsh  thinks  they  are  most  numerous 
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when  they  occur  consecutively  to  cancer  of  the  stomach. 
The  scin-hous  tumours  have  scarce  any  investments  of  cellu- 
lar tissue,  and  adhere  closely  to  the  surrotmding  hepatic 
parenchTjTna  ;  the  encephaloid  have  a  delicate  cyst-like  invest- 
ment, though  this  does  not  seem  to  be  constant,  and  they 
can  be  detached  more  readily.  "  Infiltrated  encephaloid,'' 
according  to  Rokitansky,  "  always  contams  obliterated  and 
obsolete  blood-vessels,  and  ducts  which  are  gradually  ab- 
sorbed. The  infiltration  attacks  larger  or  smaller  segments 
of  the  viscus,  it  does  not  present  distinct  boundaries,  but  in- 
sensibly passes  into  the  normal  parenchyma.  It  rarely  occurs 
without  nodulated  cancer."  The  separate  tumours  often 
enclose  strata  of  remaining  hepatic  structure,  a  fact  which 
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seems  to  mark  a  connexion  between  the  two  forms;  some 
degree  of  infiltration  taking  place  in  each  ;  but  in  one,  the 
growth  simply  pushes  the  parenchyma  aside,  in  the  other 
it  spreads  its  germs  every  where  among  its  elements.  The 
structure  of  cancerous  tumours  presents  nothing  different  from 
that  of  cancerous  tumours  in  other  parts,  and  is  described 
under  the  general  head  of  cancer,  (p.  181).  Then-  degree  of 
vascularity  A'aries  :  some  tumours  show  very  little  trace  of 
blood-vessels,  others  are  richly  supplied,  and  are  the  seat  also 
of  interstitial  efiusions  of  blood  ;  to  such  the  term  hsematoid 
or  fungus  ha^matodes  is  appropriate.  Black  pigment  often  is 
scattered  through  the  substance  of  the  growths,  and  may  be 
so  abundant  as  to  make  them  appear  entirely  black.  These 
claim,  of  course,  the  appellation  melanotic. 

Cancerous  tumours  in  most  cases  produce  considerable 
enlargement  of  the  liver,  the  atrophy  of  the  proper  tissue 
which  they  occasion  being  more  than  compensated  by  the 
amount  of  their  own  enlargement ;  in  some  rare  cases,  how- 
ever, this  does  not  take  place,  and  the  liver,  though  contain- 
ing many  cancerous  tumours,  is  smaller  than  natural.  Masses 
of  cancer  which  appear  on  the  siu-face  of  the  liver,  sometimes 
excite  adhesive  mflammation  of  the  mvesting  serous  membrane, 
and  thus  become  united  by  false  membrane  to  adjacent  parts. 
Instead  of  this,  they  have  been  known  to  infect  with  theh 
tainted  fluids  the  parts  m  contact  with  them,  and  to  cause 
secondary  formations  of  cancer  in  them,  or  to  extend  into 
them,  by  the  ordinary  way  of  infiltration.  Ascites,  to  some 
extent,  is  not  unfrequently  produced  by  the  presence  of  can- 
cerous masses  in  the  liver  :  this  probably  depends  on  the  ob- 
struction of  the  portal  vein  branches,  either  by  the  tumours 
themselves,  or  by  cancerous  matter  developing  in  them,  or  by 
fibrinous  eff'usion  coagulated  within  their  channel.  Jaundice 
is  often  observed  in  cancerous  disease  of  the  liver  :  its  produc- 
tion, doubtless,  takes  place  in  the  same  way  as  that  just 
noticed ;  the  gall  ducts  being  obstructed,  and  the  escape  of 
bile  from  various  parts  of  the  organ  prevented.  When  the 
masses  are  so  situated  as  to  press  on  the  comsnon  duct  leaving 
the  others  free,  enormous  distention  of  the  gall-bladder  may 
take  place — it  has  been  seen  as  large  as  the  foetal  head  ;  such 
a  result,  however,  is  more  likely  to  be  produced  by  cancerous 
disease  of  the  head  of  the  pancreas,  than  by  growths  in  the 
substance  of  the  liver.  Primary  cancer  of  the  liver  is  stated 
by  Dr.  Budd,  seldom,  if  ever,  to  occur  before  the  age  of  35  : 
from  this  to  55  is  the  epoch  at  which  it  most  frequently  mani- 
fests itself.  Secondary  cancers  of  the  liver  may  occur  at  any 
age  :  they  seem,  according  to  Dr.  Walsh,  to  affect  a  prefer- 
ence for  the  superficial  parts  of  the  organ.  Thej^  are  believed 
to  be  produced  by  the  transportation  of  germs  in  the  blood, 
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or  by  the  medium  of  the  lymphatics ;  this,  doiabtless,  is  often 
true,  but  we  certainly  are  of  opinion  that  fluid  cancerous 
blastema  is  quite  as  adequate  to  their  production  as  any  solid 
particle,  and  this  cannot  but  be  absorbed  by  blood  passing 
through  a  malignant  tumour.  There  seems  e^'idence  to  show 
that  when  the  part  primarily  affected  returns  its  blood  to  the 
liver  directly,  as  in  the  case  of  cancer  of  the  stomach,  the  in- 
fectious matter  is  alldetamed  there  and  tumoxirs  are  not  formed 
in  other  parts  ;  but  when  hepatic  cancer  is  consecutive  to 
cancer  of  the  breast,  its  development  must  then  depend  on 
the  absorbed  matter  findmg  a  suitable  nidus  in  that  organ.  A 
sort  of  spontaneous  cure  of  hepatic  carcinoma  has  been  occa- 
sionally observed,  the  morbid  growth  becoming  converted 
into  a  fatty  mass,  doubtless  by  a  change  of  the  nature  of  fatty 
degeneration. 

ABNORMAL    CONDITIONS    OF    THE    BILIARY    PASSAGES. 

Malformations.  The  gall-bladder  is  sometimes  wanting — in 
animals  it  has  been  fomid  double  ;  its  shape  may  be  variously 
deformed ;  its  duct,  as  well  as  the  common  duct,  may  proba- 
bly be  imperforate.  The  cystic  and  hepatic  duct  may  remain 
separate,  and  communicate  either  both  with  the  duodenum,  or 
one  Avith  the  duodenum  and  the  other  with  the  stomach.  The 
mucous  Iming  of  the  gall-bladder  and  ducts  is  often  attacked 
with  mflammation,  which  may  extend  from  the  duodenum, 
and  spread  upwards  along  the  ducts.  It  is  often  of  the 
catarrhal  kind,  and  is  essentially  similar  to  the  affection  of  the 
gastro-intestinal  mucous  surface  ;  like  it,  subsidmg  after  a 
time,  and  leaving  no  traces  of  its  existence  behind.  The 
effects  it  produces  will  be  those  of  vascular  injection,  some 
degree  of  tumefaction,  shedding  to  a  greater  or  less  extent  of 
the  epithelium,  and  casting  off  of  mucous  corpuscles  and 
various  forms  of  immature  epithelia,  together  with  exudation 
of  liquor  muci  of  various  deg)Ocs  of  viscidity  and  tenacity. 
The  gall-bladder  alone  may  be  the  seat  of  acute  idiopathic 
inflammation,  or  this  may  be  excited  by  unhealthy  bile,  or, 
perhaps,  by  the  irritation  of  a  calculus.  The  result  of  such 
inflammation  may  be  closure  of  the  cystic  duct,  and  conver- 
sion of  the  gall-bladder  into  an  abscess.  If  the  catarrhal 
inflammation,  or  that  set  up  in  any  other  way,  attain  a  cer- 
tain degree  of  intensity,  it  causes  the  effusion  of  muco-puru- 
lent  or  purulent  matter,  and  at  the  same  time  it  seems  to  in- 
duce paralysis  of  the  contractile  coat  of  the  biliary  ducts  ; 
these  tubes  thus  Aveakened,  yield  to  the  distending  force 
wdthin  of  the  accumulating  secretion,  and  become  dilated  at 
intervals  into  cyst-like  pouches,  filled  with  muco-pus  tinged 
yellow  or  green  by  bile.  The  dilatation  will,  of  course,  be 
promoted,  if  the  common  duct,  or  the  hepatic,  is  obstructed 
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by  a  calculus,  or  in  any  other  way.  After  such  pouches  have 
existed  a  certain  time,  they  become  entirely  cut  off  from  the 
duct  in  Avhich  they  originated,  the  tube  becoming  obliterated 
by  adhesion,  and  their  contents  then  undergoing  certain 
changes.  Thus  the  muco-purulent  matter  may  be  converted 
into  a  clear  glaii-y  fluid,  more  or  less  tinged  with  bile ;  we  have 
recently  observed  a  case  of  this  kind,  and  though  we  were 
some  time  in  doubt  as  to  the  nature  of  the  cyst,  which  was  found 
in  a  healthy  liver,  we  were  soon  convinced  by  detecting  par- 
ticles of  columnar  epithelium  in  the  matter  lining  its  surface  ; 
besides  the  fluid  in  tliis  case,  there  were  several  small  whitish 
masses  attached  to  the  inner  surface,  consisting  of  a  semi- 
homogeneous,  semi-granulous,  soft  substance,  containing  im- 
perfect celloid  forms.  It  seems  probable  that  had  the  j)erson 
survived  longer,  these  whitish  masses  would  have  increased 
considerably,  so  much  as  to  fill  the  cyst,  and  that  in  this 
way  one  of  those  peculiar  tumours  would  have  been  produced 
which  Dr.  Budd  has  called  "knotty  tumours  of  the  liver," 
and  which  he  believes  to  be  formed  Avithin  the  ramifications  of 
the  hepatic  ducts.  He  describes  them  as  firm,  white  nodules, 
surrounded  by  a  distinct  cyst,  and  containing  a  cheese-like 
substance,  in  the  centre  of  which  is  a  small  mass  of  concrete 
biliary  matter ;  they  are  evidently  situated  in  portal  canals, 
and  have  often  been  mistaken  for  cancerous  tumoiu-s.  We 
think  it  is  too  much  to  assume  that  all  such  tumours  as  con- 
tain a  glairy  fluid  have  originated  in  catarrhal  inflammation ; 
probably  the  morbid  cyst-producing  action  is  in  many  cases 
of  a  more  chronic  kmd,  and  the  fluid  is  glauy  from  the  first.  In 
a  boy  who  died  \\ith  pneumonia  supervening  on  a  tuberculized 
state  of  the  lungs,  we  found  the  liver,  with  the  exception  of 
marginal  oily  accumulation  in  the  lobules  and  a  somewhat  atro- 
phied condition  of  the  cells,  apparently  healthy,  except  that 
here  and  there  throughout  its  substance  there  were  seen  green 
coloured  spots  of  the  size  of  a  pin's  head.  These  seemed  to 
exist  about  the  termination  of  the  minuter  portal  canals, 
and  were,  doubtless,  connected  with  the  tenninal  ducts  ;  they 
consisted  of  yellow  and  orange  or  reddish  pigment  colouring 
matter,  heaped  up  together  and  forming  a  mass  which  en- 
croached on  the  parenchyma  ;  in  one  of  them  columnar  epi- 
thelial particles  were  seen,  provmg  that  a  duct  was  involved  in 
it.  The  cells  contained  no  yellow  matter,  so  that  it  was  evi- 
dent that  these  green  masses  had  been  produced  by  a  morbid 
action  set  up  in  the  minute  ducts.  Ulceration  of  the  gall- 
bladder is  not  unfrequent ;  it  may  occur  as  a  consequence  of 
suppurative  mfiammation,  or  be  set  up  in  an  organ  which  has 
been  the  seat  of  chronic  disease,  oi  occur  in  the  course  of  re- 
mittent or  typhoid  fever,  or  be  produced  by  the  irritation  of 
calculi,  and  probably  also  by  that  of  unhealthy  and  acrid  bile. 
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The  ulcers  are  sometimes  small  and  numerous,  sometimes 
there  is  but  one  large  one  :  they  are  sometimes  attended  with 
sloughing  of  the  coats,  and  sometimes  go  on  to  perforate  the 
wall  completely.  When  this  happens  the  bile,  if  the  gall- 
bladder contain  any,  escapes  iato  the  ca-vity  of  the  perito- 
neum and  rapidly  excites  fatal  mflammation.  If  from  long 
closui-e  of  the  cystic  duct,  the  gall-bladder  contains  no  bile, 
but  only  a  mucous  or  serous  fluid  :  this  does  not  escape  so 
rapidly,  and  the  inflammation  is  more  limited  to  the 
neighboui'hood  of  the  liver.  "When  ulceration  is  excited 
by  the  presence  of  gall-stones,  it  usually  happens  that 
the  bladder  becomes  adherent  to  some  adjacent  part,  com- 
monly the  colon  or  duodenum,  and,  as  the  process  adyances, 
a  commimication  is  established  between  the  two  viscera,  by 
means  of  which  the  calculus  escapes  into  the  bowel  and  may 
be  discharged.  We  have,  however,  seen  a  case  in  which  fatal 
obstruction  of  the  mtestines  was  occasioned  by  a  gall-stone, 
wliich  had  probably  escaped  by  a  fistulous  opening  from 
the  gall-bladder.  We  do  not  know  much  of  ulceration 
of  the  ducts ;  the  smaller  branches  are  so  rarely  exa- 
mined, that  its  existence  may  have  been  overlooked.  Dr. 
Budd  records  one  very  interesting  case  in  which  an  ulcer  of 
the  common  duct  made  its  way  into  the  superior  mesenteric 
vein,  close  to  its  termination  in  the  portal ;  the  result  was 
phlebitis  of  the  vessel  and  purulent  formations  in  various 
parts  of  the  liver  and  the  lungs,  as  well  as  in  the  skin  and 
subcutaneous  tissue  of  the  head  and  face,  and  ui  some  other 
parts  also.  If  inflammation,  attended,  probably,  with  some 
amount  of  ulceration,  attack  the  cystic  duct,  obliteration  of 
its  cliannel  may  be  the  result,  or  the  same  may  be  occasioned 
by  a  gall-stone  lodging  there.  The  gall-bladder  now  has  be- 
come a  closed  sac,  the  bde  which  it  contained  is  gradually 
absorbed  and  replaced  by  a  mucous  or  glairy  fluid  ;  this  is  at 
first  so  abundant  as  to  convert  the  bladder  into  a  tense  cap- 
sule, resembling,  according  to  Rokitansky,  the  sound  of  fishes, 
but,  afterwards,  tliis  fluid  is  reabsorbed  and  the  gall-bladder 
contracts  and  shrivels.  Cholesterine  is  often  present  in  great 
abundance  in  the  fluid  contents  of  such  gall-bladders  ;  this  is 
especially  the  case  when  the  coats  are  diseased  and  thickened. 
The  loss  of  the  biliary  reservoir  seems  to  have  no  injurious 
efiect  on  the  health.  The  duct.  com.  choled.  may  be  closed 
by  concretions,  cancerous  growths,  or  croupy  exudation  :  the 
outflow  of  the  bile  being  thus  prevented,  it  collects  within  the 
ducts  and  causes  general  dilatation  of  them.  In  such  cases 
Rokitansky  says  the  liver  is  in  a  condition  resembling  that  of 
yellow  atrophy,  the  parenchyma  of  a  dark  yellow  or  green 
colour,  turgid,  though  pulpy  and  fiiable.  Dr.  Budd,  in  the 
case  he  records,  describes  it  as  of  a  deep  olive,  finely  mottled 
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with  yellow,  the  tissue  flabby,  but  not  easily  broken  do-wn, 
the  lobules  undistinguishable.  The  cells  in  this  and  in  another 
case  were  destroyed,  and  only  granular  and  oily  debris,  mingled, 
in  Dr.  Budd's  case,  with  yellow  matter  remained.  In  two 
cases  which  we  have  observed,  the  cells  were  not  destroyed  ; 
they  had  a  yellow  or  greenish  tint,  and  were  rather  stiuited, 
but  not  at  all  broken  up.  AVe  injected  in  one  a  large  dilated 
duct,  and  obtained  the  important  result  that  the  terminal 
ducts  were  not  dilated,  and  were  of  about  the  same  size  as  in 
healthy  livers.  Rokitanskj^  says  that  "this  affection  inva- 
riably proves  fatal  with  symptoms  of  biliary  infection  of  the 
blood  and  consequent  cerebral  disease,  which  is  often  com- 
bined with  exudation  on  the  arachnoid,  with  intense  icterus, 
and  extreme  pain  in  the  liver."  In  Dr.  Budd's  case  there 
were  no  sjonptoms  of  cerebral  poisoning,  and  the  mind  re- 
mained clear  to  the  last. 

Croiqnj  injiammation  occasionally,  but  very  rarely,  attacks 
the  gall  ducts.  "  It  gives  rise  to  tubular  exudations,  in  which 
the  bile  forms  branched  concretions,  which  block  up  the  pas- 
sages, and  thus  cause  dilatation  of  the  capillary  gall-ducts." 
The  coats  of  the  gall-bladder  may  become  oedematous  in 
dropsy,  or  the  subserous  tissue  infiltrated,  as  in  peritonitis  ;  in- 
creased deposit  of  fat  may  also  take  place  in  the  latter  situa- 
tion, and  perhaps  induce  (coincide  with  ?)  fatty  degeneration 
of  the  muscular  layer.  E-okitansky  also  notices  the  formation 
of  osseous  plates  in  the  thickened  parietes  of  gall-bladders 
which  have  been  the  seat  of  inflammation,  and  an  increased 
production  of  fibroid  tissue,  Avhich  may  be  so  firm  and  white 
as  to  give  a  cartilaginoid  appearance.  The  biliary  ducts  very 
rarely  contain  tubercle.  Cancer  sometimes  extends  to  the 
gall-bladder  from  the  liver,  or,  it  is  said,  may  occur  in  it 
primarily ;  it  forms  nodules  in  the  submucous  tissue,  or  infil- 
trates the  mucous  membrane  ;  more  commonly  its  wall  is  per- 
forated by  growths  in  the  liver,  which  push  thek  way  into  its 
cavity. 

ABNORMAL    STATES    OF    THE   BILE. 

A  brief  account  of  the  various  unhealthy  states  of  the 
biliary  secretion  will  properly  follow  here.  It  must  be  pre- 
mised, however,  that  our  knowledge  of  these  states  is  ex- 
tremely imperfect,  from  the  bile  being,  unlike  the  urine, 
almost  inaccessible  in  the  living  subject  to  our  observation, 
and  from  the  changes  which  it  spontaneously  and  rapidly 
undergoes.  It  may  be  secreted  in  too  great  quantity,  as  com- 
monly happens  to  Europeans  on  first  arriving  in  India,  and 
occasions  a  bilious  diarrhoea.  The  same  thing  often  happens 
in  our  own  country  in  autumn,  and  from  the  same  cause 
probably,  viz,  increased  excitement  of  the  liver.      The  con- 
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verse  of  this  sometimes  occurs,  bile  is  secreted  in  too  small 
quantities,  or  for  a  time  ceases  to  flow  altogether.  This 
produces  pain  and  uneasiness  in  the  bowels,  which  are  relieved 
when  the  bile  flow  returns.  It  seems  that  bile  is  the  natural 
and  healthy  stimulus  to  the  intestines,  and  that  if  it  is  absent, 
the  other  contents,  acid  and  perhaps  in  other  ways  irritating, 
tease  and  distress  the  sensitive  mucous  membrane.  We  can- 
not judge  correctly  of  the  bile  that  has  been  poured  out  of 
the  liver  by  that  which  we  flnd  m  the  gall  bladder,  for  the 
latter  may  be  unnaturally  dark  and  viscid,  or  otherwise 
altered  simply  in  consequence  of  its  continued  sojourn  there. 
Still  in  many  cases  we  have  no  other  soiuxe  of  information, 
and  from  this  we  must  form  the  best  judgment  we  can.  In 
cirrhosis  Dr.  Budd  says  the  bile  is  often  thin  or  serous,  and 
of  an  apricot  or  orange  colour,  m  other  similar  cases  it  has 
its  natural  appearance.  Sometimes  it  is  black  and  thick.  In 
yellow  atrophy  the  gall  bladder  generally  contains  but  little 
bile,  often  only  some  mucous  fluid  tinged  yellow  or  green  : 
the  hepatic  ducts  have  been  fovmd  quite  devoid  of  any  biliary 
tinge.  In  cases  of  fatty  liver  the  bile  is  sometimes  unusually 
pale.  AVe  have  seen  it,  however,  of  a  deep  greenish  colour, 
and  this  is  also  the  case  in  flshes  in  which  the  fatty  con- 
dition is  natural.  In  the  lardaceous  or  bacony  condition, 
Lehmann  speaks  of  the  bile  as  light-coloured  and  watery. 
In  tuberculosis  the  bile  is  often  found  poorer  in  solid  con- 
tents, but  sometimes  also  more  rich  in  them.  Extensive 
inflammations,  especially  pneumonia  and  diabetes,  are  said 
to  render  the  bile  more  watery.  This  occurs  also  in  some 
cases  of  typhus  and  disease  attended  with  dropsy.  The  solid 
contents,  accordmg  to  Lehmann,  of  the  bile  are  increased  in 
diseases  of  the  heart,  and  those  abdominal  (others  also  ?) 
afiections  in  which  the  motion  of  the  blood  in  the  larger  veins 
is  delayed.  The  bile  in  malignant  cholera  is  very  thick  and 
tenacious,  and  is  like  the  blood  manifestly  drained  of  its 
water.  In  this  disease,  and  in  Morbus  Brightii,  urea  has 
also  been  found  in  the  bile.  Albumen  seems  to  have  been 
found  occasionally  in  bile  ;  Lehmann  says  that  it  has  been 
observed  in  cases  of  fatty  liver,  of  Bright's  disease,  and  in 
the  embryonic  state.  The  quantity  of  mucus  is  often  re- 
latively increased  when  the  bile  is  very  dilute  ;  this  has  been 
noticed  in  typhus  fever.  Free  oil  is  occasionally  seen  in 
bile,  and  probably  always  might  be  during  decomposition 
of  this  fluid.  The  bile  is  very  rarely  acid, — this  has  been 
observed  in  cancer  and  typhus  ;  it  probably  depends  on  some 
of  the  acids  being  detached  from  their  bases.  The  foregoing 
statements  are  very  unsatisfactory ;  and,  perhaps,  the  only 
definite  conclusion  that  can  be  drawn  from  them  is,  that 
there  is  no  constant  relation  between  the  condition  of  the 
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parenchyma  and  that  of  the  secreted  bile,  nor  between  the 
latter,  and  the  greater  number  of  the  various  diseases  to 
which  the  body  is  liable.  Obviously  they  tell  us  nothing 
as  to  the  varj-ing  condition  of  the  resinoid  biliary  acids,  the 
essential  constituents  of  the  bile.  Two  conditions,  however, 
of  the  bile  in  the  gall-bladder  deserve  our  close  attention,  on 
account  of  the  important  consequences  which  often  result 
from  them.  One  is,  the  bile  being  so  loaded  with  colouring 
matter  from  concentration,  or  other  causes,  that  a  deposit  of 
this  substance  takes  place  ;  the  other  is,  the  bile  containing  a 
large  quantity  of  cholesterme.  From  these  two  substances 
all  biliary  calculi  almost  are  formed.  They  are  far  most 
common  in  the  gall-bladder,  but  also  occur  in  the  ducts,  both 
within  and  without  the  liver.  "Their*  form  and  surface 
vary  much.  Single  calculi  are  commonly  round,  oval,  or 
cylindrical ;  when  very  large  so  as  to  occupy"  the  entire  cavity 
of  the  gall-bladder,  they  are  frequently  slightly  curved  ;  "  if 
many  exist  together  they  mutually  prevent  their  enlarge- 
ment, and  in  consequence  of  the  friction  and  pressure  they 
exert  upon  one  another  they  assume  cubical,  tetrahedric, 
prismatic,  or  irregularly  polyhedric  shapes,  with  convex  or 
concave  siu-faces.  The  calculi  found  in  the  ducts  are  generally 
cylindrical,  occasionally  branched,  or  entirely  amorphous. 
The  texture  of  the  calciili  may  be  uniform  or  varied,  ru  pro- 
portion as  they  consist  of  one  substance  or  of  several  layers. 
Many  show  no  distinct  arrangement ;  some  have  an  earthy 
pulverulent  fracture,  or  a  fibrous,  striated,  laminated,  mi- 
caceous texture,  as  is  particularly  observed  in  calculi  consist- 
ing of  cholesterine. "     Gall  stones  are  not  of  any  great  degree 
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Small,  irregular  gall-stones,  composed  of  inspissatert  and  altered  bile 
cemented  by  mucus.— From  Dr.  Budd's  Work. 

of  consistence,  they  may  sometimes  be  compressed  easily 
between  the  fingers  :  they  are  rather  light,  but  not  so  much 
so  as  to  float  in  water.  Their  colour  varies  from  a  milky 
white  to  various  shades  of  green,  jellow,  or  brown  :  internally 

*  Eokitansky,  toI.  ii.  p.  162. 
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they  often  present  an  alternation  of  different  coloured  laminse. 
They  may  be  said  to  consist  generally  of  cholesterine,  miiagled 
with  a  combination  of  pigment  and  lime  m  various  j)ropor- 
tions.  Large  gall  stones,  with  the  exception  of  their  nuclei, 
consist  almost  entirely  of  cholesterine,  and  are  therefore 
whitish  and  crystalline,  their  sectional  surface  presenting  a 
number  of  strise  radiating  from  the  centre.  Small  gall-stones, 
resembling  grains  of  black  pepper  of  an  irregular  tuberculated 
form  and  almost  black  colour,  are  occasionally  found :  they 
consist  almost  entirely  of  pigment  and  earthy  matter,  the 
carbonate  and  phosphate  of  lime.  Cholesterine  generally 
forms  the  principal  mass  of  biliary  calculi ;  it  often  alternates 
with  layers  of  pigment,  and  almost  always  itself  surrounds  a 
nucleus  of  the  same  matter. 

The  secretion  of  a  large  quantity  of  cholesterine  does  not 
seem  to  be  the  essential  and  adequate  circumstance  for  the 
formation  of  gall-stones  :  the  gall-bladder  sometimes  contains 
mucus  loaded  with  sparkling  tablets  of  this  substance,  with- 
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Prom  a  gall  bladder,  wliich  was  slirv  nken,  a  calculus  being  impacted  in 

the  cystic  duct. 

(a)  Cholesterine  tablets,    (b)  Glomeruli. 

out  any  trace  of  calculi.  It  seems  most  probable  that  pig- 
ment granules  cemented  together  by  mucus  first  constitute  a 
nucleus,  round  which  cholesterine  afterwards  is  deposited  in 
layers.  '  Other  matters,  however,  may  serve  as  a  nucleus  : 
blood,  a  portion  of  a  distoma,  or  a  lumbricus,  or  even  a  pin, 
are  said  to  have  been  foimd  in  this  situation. 

Gall-stones  are  not  peculiar  to,  or  specially  associated  with, 
any  condition  of  the  liver — they  are  said  to  be  most  frequent 
with  cancer,  but  very  often  occur  in  other  states ;  they  are 
more  often  foimd  in  females  than  males,  ui  the  propor- 
tion of  4  or  5  :  1, — rarely  before,  but  often  after  the  middle 
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period  of  life,  A  sedentary  life,  and  obese  condition  of 
body,  are  favoiu'able  to  the  formation  of  gall-stones  ;  they  are 
not,  however,  unfrequently  present  in  lean  and  temperate 
persons.  As  cholesterine  is  a  variety  of  fatty  matter  this 
might  seem  surprising,  did  we  not  remember  that  its  forma- 
tion may  be  referred  to  a  kind  of  fatty  degeneration,  as  well 
as  to  the  presence  of  an  increased  quantity  of  oil  in  the 
system.  Cholesterine  is  certainly  secreted  often  in  large 
quantity  by  the  thickened  coats  of  the  gall-bladder,  and  by 
additions  from  this  source  the  large  solitary  calculi  are  pro- 
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Gall  bladder  and  cystic  duct  contaimng:  calculi,  which  have  a  crust  of  pure 
cholesterine.    The  two  upper  are  divided.— From  Dr.  Budd's  AVork. 


bably  formed  :  there  is  no  doubt,  however,  that  in  other 
cases  it  is  deposited  from  the  bile,  owing  to  the  decomposi- 
tion of  the  taurocholic  acid  or  its  salts,  by  M'hich  it  is  naturally 
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held  in  solution.  Calculi  are  often  loose  and  free  in  the 
cavity  of  the  gall-bladder ;  sometimes  they  are  attached  to  its 
surface  by  exudation,  or  included  in  compartments  formed 
by  organized  lymph.  Small  ones  are  sometunes,  also,  con- 
tained in  saccular  dilatations  of  the  mucous  membrane,  and 
may  appear  to  lie  external  to  the  cavity  of  the  gall-bladder. 
The  following  effects  are  produced  by  biliary  calculi.  They 
become  impacted  in  the  cystic  dxict,  and  occasion  its  oblitera- 
tion, the  gall-bladder  undergoing  the  changes  that  have  been 
described.  The  same  thing  occurs,  but  much  more  rarely, 
■if  in  the  common  duct,  which  is  straighter  and  mder  ;  great 
distention  of  the  gall-bladder  and  ducts,  and  occasionally 
rupture  of  the  former,  then  take  place.  If  on  account  of  the 
angular  shape  of  the  stone  the  duct  is  only  partially  obstructed, 
the  same  effects  are  produced,  but  in  a  less  degree.  While 
lodged  in  the  gall-bladder  calculi  may  excite  irritation, 
thickening,  inflammation,  and  suppiiration  of  its  coats,  and 
sometimes  ulceration.     Of  these  we  have  lately  spoken. 

Acephalo-cysts,  and  the  distoma  hepaticum,  occur  in  the 
gall-bladder.  Por  a  description  of  them  v.  art.  Parasites, 
p.  199. 


CHAPTER  XXXIV. 

ABNORMAL  CONDITIONS  OF  THE  PANCREAS,  AND  THE  OTHER 
SALIVARY  GLANDS. 

These  are  not  very  numerous.  Congenital  deficiency  is 
observed  only  in  very  imperfect  monstrosities,  and  excess  of 
development  is  very  rare.  Hypertrophic  enlargement,  Roki- 
tansky  states,  is  altogether  unusual,  and  when  it  does  occur, 
affects  chiefly  the  cellular  tissue,  which  is  interwoven  with 
the  glandular  tissue.  We  have,  however,  examined  one  spe- 
cimen in  which  the  ultimate  vesicles  were  stuffed  with  epithe- 
lium to  such  a  degree,  that  their  investing  fibroid  envelopes 
appeared  stretched  and  distended,  and  the  whole  gland  was  of 
a  very  remarkable  density.  We  think  minor  degrees  of  this 
condition  are  not  uncommon. 

Atrophy  of  the  pancreas  takes  place  in  some  instances  spon- 
taneously, chiefly  in  advanced  age ;  or  it  may  result  from 
chronic  inflammation,  or  fatty  degeneration.  The  organ  may 
be  soft  and  lax,  or  of  leathery  consistence. 

Inf  animation,  at  least  in  the  acute  form,  but  rarely  attacks 
the  pancreas  ;  it  is,  however,  not  infrequent  in  the  other  sali- 
vary glands,  where  it  constitutes  the  disease  termed  mumps. 
We  have  seen  inflammation  and  suppuration  of  the  parotid 
gland  occur  as  the  result  of  fever.  The  phenomena  of  inflam- 
mation are  the  same  here  as  in  other  similar  parts.  The  gland 
swells  considerably,  partly  from  the  congestion  of  its  vessels 
with  blood,  partly  fi'om  exudation  into  the  areolar  tissue  which 
envelopes  it.  In  the  ordinary  case  of  mumps  suppuration 
rarely  takes  place,  and  simple  resolution  occurs  ;  but  when  the 
result  is  less  favoiu-able,  the  glandular  structure  becomes,  in  a 
measui-e,  fused  with  the  interstitial  exudation,  and  jjrobably 
penetrated  by  it  also,  and  the  whole  mass  softens  and  breaks 
dowm  into  purulent  matter.  This  had  occurred  in  the  case  of 
fever  above  alluded  to.  The  suppuration  may  affect  the  whole 
gland,  or  be  limited  to  distinct  spots,  and  form  an  abscess. 
"  Chronic  inflammation  induce^  condensation,  indiu'ation  of 
the  cellular  tissue,  obliteration  of  the  acini,  and  either  per- 
manent enlargement,  or  subsequent  atrophy  of  the  gland." 
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A  specimen  of  this  kind,  wliich.  we  examined,  was  in  the  fol- 
lowing condition :— There  was  a  very  large  quantity  of  coarse 
fibrous  tissue  surrounding  and  enveloping  the  lobes  and 
lobules  of  the  gland.  In  this  there  was  much  irregular  fatty 
deposit,  appearing  more  like  masses  of  concrete,  fatty  matter, 
than  true  adipose  tissue.  The  gland-tissue  was  more  or  less 
atrophied,  not  nearly  so  apparent  as  natural,  the  ultimate 
vesicles  were  not  well  seen.  The  epithelium  looked  coarse- 
grained, and  contained  much  oil.  The  fatty  deposit  seemed 
to  have  taken  place  in  a  secondary  manner,  as  the  result  of 
the  shrinking  of  the  gland. 

Fatty  degeneration  of  the  pancreas  is  described  by  Rokitan- 
sky  as  frequent  in  drunkards,  associated  with  fatty  liver.  It 
is  not,  hoAvever,  a  degeneration  of  the  same  kmd,  but  rather, 
from  his  accoiint,  seems  to  take  place  by  intrusion  of  the  sur- 
rounding adipose  tissue  on  the  Avasting  organ.  Serous  cysts 
occur  occasionally  in  the  pancreas,  and  the  other  salivary 
glands. 

Cancer  does  not  select  these  glands  as  one  of  its  ordinary 
sites.  It  does,  however,  affect  them  not  unfrequently  both 
primarily  and  secondarily.  Scu-rhus  and  encephaloid  are  the 
only  tAvo  forms  which  occur.  It  is  probable  that,  in  several 
of  the  cases  reported  as  cancer  of  the  parotid,  the  disease  was 
really  seated  in  some  of  the  adjacent  or  imbedded  absorbent 
glands.  The  head  of  the  pancreas,  AA'here  it  is  embraced  by 
the  duodenum,  appears  to  be  the  part  of  the  organ  most  fre- 
quently affected.  As  a  result  of  the  groAvth  of  the  tumour, 
the  ductus  choled.  sometimes  is  obstructed,  and  jaundice  is 
produced.  The  disease  may  extend  much  further  than  this, 
according  to  Dr.  Walshe,  implicating  "the  duodenum,  the 
omentum,  mesentery,  liver,  and  even  the  supra-renal  capsules 
and  kidneys."  Rokitansky  says,  "  that  the  secondary  affec- 
tions of  the  salivary  glands,  by  an  extension  of  the  disease 
from  adjoining  organs,  and  in  the  ease  of  the  pancreas  espe- 
cially, by  an  extension  from  the  scirrhous  pylorus,  is  verA"^ 
common." 

Salivary  fistula  are  usually  caused  by  the  progress  of  ulcer- 
ation. Thus,  a  perforating  ulcer  of  the  stomach  may  make  its 
way  into  the  pancreatic  duct,  and  the  same  with  regard  to  the 
duct  of  Steno,  Avhich  is  oftenest  perforated. 

Dilatations  of  the  ducts  are  produced  in  consequence  of 
obstruction  of  their  outlets,  while  the  secretion  accumulates 
and  distends  the  canal.  The  obstruction  may  depend  on  an 
external  tumour,  or  a  mucous  plug,  or  on  a  calcareous  con- 
cretion. Sometimes  the  dilatation  occurs  at  several  separate 
points;  sometimes  it  forms  fusiform  "or  closely-set  expan- 
sions, partially  separated  from  one  another  by  valvular  folds 
formed  by  the  coats  of  the  duct."     The  salivary  concretions, 
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found  it  lyinjj  by  the  nlde  of  the  blmldtf  in  a  child  one  year 

old,  lJt«ault  in  ihi:  ri(()it  h'tiU:  of  th»:  thorax  in  fi  ntw-born  in- 
fant. It  h!x»i  tjccii  found  in  iUi:  left  fhora^iic  <(iviiy  wlw-n  thr- 
diai>hrri;(rn  w;j.h  abhcnt,  and  txU-rn'il  to  t)i<-  abdonu-n  in  larije 
unihiiicul  hcrnijir,  or  wiurru  the  abdmninal  ]y,ir'u:U:<t  wen:  iln- 
nurcd.  JJi.Hpla'.j-'ifu.iit  inay  criMUC  from  tUe  (--nlargrnnt'nt  or  di*- 
U.-ntion  of  .'i/lja^xtit  partit,  or  fnmi  iu  own  ini.'r<,a>i«;  in  ni/x-. 
Somc'timc'M  in  the  latt<.'r  uom:  it  lUsnitcjuht  to,  and  »ili<l/r»»  off,  the 
ilium,  "»»o  OM  to  occupy  a  diagonal  position  in  tixe  hypoga*- 
iriuni,  and  extend  over  t)ie  right  ilium." 

WouruU  aiul  lluplurnH  of  tiie  Hpleen  ocea-Hifiiially  happrrn  frfrtn 
injuries  i>t  aei  identn.  The  ordy  point  of  inU-r<*i  r<:«iii-etinf( 
thr.-»»e  i.H,  tlwt  there  uppeam,  from  tlie  (jlj^.-rvationj*  of  Mr.  Atltol 
Johfmon,  ground  tij  believe  thmt  under  careful  manageTnimt 
they  do  not  necessarily  prove  fatal.  Hpontaneoiw  ruptun-w  of 
tfie  hpleeti  have  abwj  occurred  in  <;onditiorui  of  intense  «rong<r»»- 
tion,  and  wheti  t\ui  t<;xture  of  the  rjrgan  wa>i  probably  weak- 
ened, a,i*  in  typyiUM,  cholera,  and  the  cold  titagc  of  ague.  The*e 
alwavH  prove  fatal. 

With   n-^ar'l   to  the  textural  changeti  in   the  (tpbicn,   IUj- 
kitan^k y  remarkh  "  tluit  they  almost  always  arise  from  certain 
anomalies  of  the  blood,  which,  though   little   known,  bear  a 
remarkable   and  positive  relali/m  U)  the  ttpleen.     'Hte  spleen 
may,  in   fact,   Jie  considered  as  the  most  si.'nsitive  test  iiir  a 
variety  of  dyscrasie  staU.-s  of  the  fluids."     In  this  we  rl/jubt    ^ 
not  tliat  there  is  much  truth,  and  think  the  view  thtal  a  cer-    i 
lain   anomalous   condition  of  blood  is  necessary  ffjr  ttie  pro-    ' 
duction  of  great  enlargement  of  the  spleen  is  much  supiHjrtcd    1 
by  the  circumstance  that  the  organ  is  scarce  ever  materially    I 
enlarged  in  cases  of  cirrhosis  of  the  liver,  when  the  current    j 
through  the  splenic  vein  must  be  vi  greatly  impe'led. 

Ui/jivrf/frniu  of  the  spleen  o<:eurs  both  from  mechanical 
causes,  and  from  tliat  just  noticed.  It^Aiunsky  renutrks  that, 
though  it  occurs  in  organic  diseai^es  of  the  heart  and  in  hepa- 
tic obstructions,  it  does  not  amount  X/>  the  extent,  nor  take 
pla/je  s/j  frequently  as  might  be  cxpeet<.d,  and  he  accounts  for 
this  by  the  deranged  circulating  fluid  liaving  no  affinity  for 
the  tissue  of  the  spleen.  In  the  bodies  of  drowne-d  personji 
the  spleen  is  found  gorged  and  distended  with  blood.  This 
blood,  ne  doubt,  might  all  U:  washed  out  by  irjjecting  the 
vessels  with  water,  and  the  organ  wotdd  return  U>  iU  ruirmal 
,  size  ;  liut  when  congestifin  comes  Ut  be  jX-Traanent,  tfje  exu- 
dation which  takes  place  in  the  red  parenchyma  liecornes  orga- 
nized int/j  similar  celloid  suljistancc,  and  tlie  spleen  is  then 
truly  hypertrophied. 

An  aiu/mic  state  of  the  spleen  is  olwcrved  in  the  highest 
degree  wlien  the  parenchyma  i»  infiltrated  with  bacony  mat- 
ter, to  be  presently  noticed  ;  but  it  also  existi*  in  many  atro- 
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pliied   conditions,  -which  very  often  depend  on,  or  coincide 
•with,  a  development  of  the  nuclei  into  fibres. 

"Primary  inflammation  of  the  spleen,"  Rokitansky  says, 
"is  as  rare  as  spontaneous  primary  phlebitis  ;  secondary,  as 
frequent  as  secondary  phlebitis."  Primary  inflammation  of 
the  spleen,  unless  ending  in  resolution,  gives  rise  to  an  exvida- 
tion  of  laudable  pus  or  tibrine.  The  pus  may  be  contained  in 
a  circumscribed  abscess,  and  theiice  become  obsolete,  or  the 
cavitv  may  go  on  enlarging  until  the  abscess  makes  its  way 
into  the  left  thoracic  cavity,  the  stomach,  the  transverse  colon, 
or  the  peritoneum.  When  the  latter  event  happens,  cuxum- 
scribed  peritonitis  often  forms  a  sac  for  the  pus  with  the 
aid  of  the  siuTovmdmg  parts.  Secondary  splenitis  seems  to 
be  identical  Avith  pyemic  deposits,  and  is  stated  by  Rokitansky 
to  consist  in  nothing  more  than  the  (pirrulent)  "metamorpho- 
sis of  an  infected  coagulum  within  the  channels  of  a  vascular 
ganglion."  The  deposits  are  well  defined,  always  situated  at 
the  periphery,  usually  of  a  cuneiform  shape,  the  apex  directed 
inwards ;  their  colour  is  considerably  darker  than  the  sur- 
rounding tissue,  and  their  consistence  fimier.  A  rmg  of  re- 
active inflammation  is  often  set  up  around  them.  The  process 
may  terminate  either  in  the  case  of  a  benignant  fibrinous 
exudation  in  conversion  of  this  into  a  ceUulo-fibrous  callus, 
which  contracts  and  causes  a  cicatrix  on  the  surface  ;  or  in 
the  case  of  a  less  healthy  exudation  in  the  conversion  of  this 
"into  a  puriform,  creamy  mass,  or  mto  a  sanious,  greenish, 
greenish-brown,  or  chocolate-coloured  pulp."  Rokitansky 
notices  the  frequent  occurrence  of  the  above  affection  in  "in- 
flammation of  the  internal  vascular  coat,  and  particularly"  in 
endocarditis.  As  he  makes  no  special  mention  elsewhere  of 
the  fibrinous  block  so  common  in  the  splenic  parenchyma,  we 
conclude  that  he  comprises  it  among  the  phcenomena  of  se- 
condary splenitis  ;  but  we  cannot  help  doubting  whether  this 
is  correct.  To  us  it  seems  much  more  probably  to  be  a  simple 
exudation  of  fibrine,  which  takes  place  in  consequence  of  the 
blood  being  surcharged  with  this  product,  and  we  should 
regard  the  simultaneous  deposition  of  fibrine  on  the  endocar- 
dium of  the  valves  of  the  heart  as  a  mere  comcideuce,  and 
not  in  any  degree  as  a  cause.  M.  Simon  is  inclined  to  con- 
sider that,  in  many  cases,  disease  of  the  artery  leading  to  the 
part  is  the  cause  of  the  deposit.  The  appearance  of  these  de- 
posits is  that  of  a  circumscribed  yellowish  mass,  with  a  sur-  , 
rounding  margin  of  darker  or 'lighter  red  congestion,  of 
mcreased  consistence,  so  as  to  be  readily  detected  on  handling 
the  part,  and  exhibiting  under  the  microscope  a  confused 
mass  of  granular  with  more  r-  less  oily  matter,  infiltrated 
among  the  remains  of  the  parenchyma.     They  very  commonly 
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undergo  fatty  degeneration,  and  this  appears  to  be  the  way  in    X 
which  they  are  removed. 

Among  the  various  enlargements  of  the  spleen  more  or  less 
connected  with  hypersemia,  that  occvu-ring  in  typhus  deserves 
to  be  noticed.  The  parenchyma,  in  very  marked  cases,  is  ex- 
ceedingly soft,  almost  breaks  up  under  the  hands ;  its  colour 
is  a  dirty  red,  varying  from  different  shades  of  depth  to  a 
light  chocolate ;  its  size  is  greatly  increased,  but  it  shows, 
under  the  microscope,  no  very  noticeable  alteration  of  its  struc- 
tural elements.  There  may  be  some  increase  in  the  quantity 
of  diffused  granulous  matters ;  but  the  nuclei  appear  quite 
natural.  The  change  is  one  better  judged  of  on  a  large  than 
on  a  small  scale.  We  have  examined,  at  different  times,  nu- 
merous specimens  of  greatly  enlarged  spleen,  but  we  have 
found  little  that  could  be  regarded  as  characteristic  of  the 
several  alterations.  This  is  not  surprising  ;  it  could  not  be 
expected  that  specific  differences  in  the  blood  should  mark 
themselves  by  corresponding  varieties  of  form  in  the  cell- 
growths  of  their  exudations,  any  more  than  that  the  syphilitic 
virus  should  be  detected  by  some  special  modification  of  the 
pus  of  a  chancre. 

In  a  case  of  Leucocythemia,  recorded  by  Dr.  Chambers  in 
the  Report  of  the  Pathological  Society  for  '46-'47,  it  is  stated 
that  the  spleen,  which  measured  14  inches  by  4  or  5,  was 
extremely  dense,  "  exhibiting  on  a  section  a  beautiful  mottled 
appearance  ;  but  vmder  the  microscope  presenting  no  obvious 
deviation  from  the  normal  character.  In  a  similar  case  we 
noted  that  the  nuclei  of  the  parenchyma  were  more  granular 
than  usual,  and  were  often  in  process  of  cell-development, 
but  the  same  change  often  occurs  in  other  diseases.  In  a 
man  dying  with  ulcerations  of  the  colon,  producing  excessive 
diarrhoea,  and  who  had  formerly  passed  large  quantities  of 
lithic  acid,  the  greatly  enlarged  spleen  presented  a  perfectly 
uniform  smooth  surface,  of  a  rather  light  red  colour,  and  exhi- 
bited under  the  microscope  no  peculiarity  of  structure,  except 
that,  together  with  the  normal  elements,  there  were  mingled 
numerous  largish  crystals,  probably  those  of  triple  phosphate. 
In  a  female  dying  with  cancerous  growths  in  the  fauces  and 
in  the  huigs,  the  spleen  was  so  enlarged  as  to  weigh  four 
pounds- twelve  ounces.  Its  cut  surface  exhibited  an  irregu- 
larly raised  appearance,  being  formed  of  elevations  of  a  dull 
whitish  coloiu",  with  intervening  red  streaks.  The  whitish 
elevations  consisted  of  pale,  colourless,  nuclear  corpuscles, 
closely  resembling  the  normal  corpuscles  of  the  Malpighian 
bodies.  Theredparenchymahadalmostdisappeared,  there  were 
only  a  few  vessels  seen  running  between  the  hypertrophied  Mal- 
pighian masses.  There  was  a  considerable  amount  of  black  pig- 
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ment  deposited  in  the  course  of  the  vessels,  and  some  crystals, 
like  those  seen  in  the  former  case,  were  also  present.  The 
exammation  of  these  two  specimens  seems  to  warrant  the  con- 
clusion that,  in  the  former,  the  red  parenchyma  was  the  seat 
of  the  hypertrophy,  the  Malpighian  corpuscles  in  the  latter. 
The  two  following  mstances  seem  to  be  examples  of  the  infil- 
tration of  the  splenic  parenchyma  with  fibrinous  matter, 
rather  than  of  a  true  hypertrophy  of  it  like  the  preceding. 
It  is  especially  to  be  observed  that  they  were  general,  and 
not  confined  to  one  part  of  the  viscus.  Dr.  Ogle  has  recorded, 
in  the  Report  of  the  Pathological  Society  for  '51-'o2,  the 
case  of  a  man  who  died  of  pleurisy  in  connexion  with  gra- 
nular degeneration  of  the  kidneys.  The  spleen  weighed 
seventeen  ounces,  and  was  of  firm,  solid  texture  throughout. 
"  In  its  substance  were  three  or  four  large  patches  of  a  yel- 
lowish-coloured deposit,  having  a  slightly  pink  hue  towards 
their  central  parts.  These  existed  at  the  peripheral  portions 
of  the  viscus,  and  penetrated  to  some  extent  into  the  mterior. 
Moreover  the  whole  viscus  was  of  a  mottled  colour,  owing  to 
an  extensive  infiltration  of  a  lightish-coloured  material,  which 
gave  to  it  its  firm,  imyiclding  character.  Examined  by  the 
microscope,  the  deposits  proved  to  consist  of  amorphous  and 
granular  matter,  larger  fatty  granules,  with  great  numbers  of 
small,  oval  and  elongated  ceils,  ha\'ing  a  nuclear  appearance, 
along  Avith  an  admixture  of  what  seemed  to  be  the  natui'al 
ceUs  of  the  organ.  No  indications  of  ulterior  development 
or  organization  existed  in  the  deposit.  The  investing  fibrous 
capsule  of  the  spleen  was  thickened  and  rendered  opaque, 
ha-\ing  several  tough  bands  of  false  membrane  attaching  it  to 
contiguous  parts  ;"  and  the  lining  of  the  splenic  artery  con- 
tained atheromic  deposit.  In  the  following  case  a  similar 
deposit  had  taken  place  both  in  the  liver  and  spleen,  giving 
to  both  organs  a  great  increase  of  firmness  and  toughness. 
The  cells  of  the  liver  were  ahnost  entirely  destroyed,and  replaced 
by  a  fibroid  tissue  containing  in  its  substance  numerous  nu- 
clear and  celloid  particles.  The  spleen  weighed  three  pounds 
six  ounces,  and  measured  fifteen  inches  by  ten  and  a-half ;  it 
was  very  bloodless,  but  its  arteries  appeared  healthy,  though 
the  aorta  was  highly  atheromatous.  The  cut  sui-face  of  the 
organ  had  a  peculiar  grey,  uniform  aspect,  with  some  small 
red  specks  and  dots  scattered  over  it.  Under  the  microscope 
it  showed  a  granular,  homogeneous  basis,  having  a  slight  ten- 
dency to  fibrillate,  Avith  numerous  nuclear  coi-puscles  and 
much  oily  matter  dispersed  through  it.  The  nuclear  corpuscles 
resembled  exactly  those  of  the  healthy  organ.  In  a  third  form 
of  chronic  enlargement  of  the  spleen  the  character  of  the  al- 
teration is  distinctly  marked  by  tlie  presence  of  a  peculiar  form 
of  deposit  which  is  described  by  the  terms  lardaceous  and  ba- 
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cony.  It  often  exists  at  the  same  time  in  the  liver  and  kid- 
neys, and  always  appears  in  connexion  M-ith  a  lowered  con- 
dition of  the  organic  power.  It  appears,  under  the  micro- 
scope, as  iiTegular  fragmentary  masses,  homogeneous,  trans- 
lucent and  subrefracting,  mingled  commonly  with  more  or 
less  of  the  structural  elements  of  the  part  in  which  it  is 
deposited.  It  has  appeared  to  us  sometimes  to  be  deposited 
in  the  situation  of  the  Corpora  Malpig.,  so  that  there  are 
seen  spots  or  circular  spaces  which  are  separated  from  each 
other  by  the  remains  of  the  parenchyma.  The  organ  is  often 
much  enlarged,  is  remarkably  bloodless  when  extensively 
invaded  by  the  deposit,  and  at  the  same  time  is  brittle,  and 
gives  a  peculiar  resinoid  fracture.  We  may  recapitulate  the 
foregoing  accomit  of  chronic  enlargements  of  the  spleen,  by 
enumerating  them  as  resulting  from  (a)  true  hypertrophy,  (b) 
infiltration  with  fibrinous  deposit,  (c)  a  condition  compounded 
of  hypertrophy  and  infiltration,  and  (d)  deposition  of  larda- 
ceous  matter.  Rokitansky  states,  that  many  cases  of  splenic 
enlargement  "  depend  upon  the  formation  of  certain  cor- 
puscles, in  addition  to  the  existing  hyiDenemia."  He  denies 
that  these  corpuscles  are  identical  witli  the  Malpighian,  but 
his  own  description  of  them  shows  that  they  are  very  similar  ; 
and  as  we  know,  from  our  own  examinations,  that  these  do 
occasionally  exist,  we  are  much  inclined  to  believe  that  they 
are  no  others  which  Rokitansky  refers  to. 

The  fibrous  capsule  of  the  spleen  is  very  frequently  the 
seat  of  chronic  fibroid  thickening,  which  sometimes  proceeds  to 
a  very  great  extent.  The  thickened  membrane  has  much  the 
aspect  of  cartilage,  but  none  of  its  real  characters.  Usually 
the  thickenmg  extends  pretty  uniformly  over  the  sui-face, 
leaving,  however,  here  and  there,  spots  less  aiFected  ;  some- 
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Fibroid  thickening  of  capsule,  encroaching  on  the  dark  parenchyma. 
Vertical  section. 

times  it  forms  nodular  masses  grouped  together.  In  one  case 
we  examined  carefully,  it  was  very  apparent  that  the  thicken- 
ing had  taken  place  on  the  inner  surface  of  the  capsule,  at 
the  expense  of  the  parenchyma,  and  we  are  inclmed  to  think 
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this  is  generally  the  case.  Certainly  the  process  is  distinct 
from  the  formation  of  bands  of  adhesion  to  adjacent  jDarts. 
Fibroid  tumours  of  the  parenchyma  are  rare.  Ossification  of 
the  thickened  fibroid  layers  takes  place  rarely,  except  in  very 
old  persons.  Fibrinous  deposits  in  the  parenchyma  may, 
together  with  other  alterations,  cretify.  Phlebolithes  may 
form  in  the  venous  channels. 

Tuberctdotts  matter  is,  for  the  most  part,  deposited  in  the 
spleen   only  in  acute  universal  tuberculosis ;  it  occurs  more 


Masses  of  crude  tubercle  in  spleen. 

frequently  in  children  than  in  adults,  m  the  proportion  of 
40  :  13.  It  appears  both  in  the  form  of  grey  granulations, 
miliary  crude  tubercles,  or  yellowish  cheesy  masses,  of  the 
size  of  a  pea  and  above.  In  acute  tuberculosis  the  spleen  is 
described  by  Rokitansky  as  becoming  swollen  and  softened, 
much  as  in  the  typhous  state.  The  organ  was  much  en- 
larged in  the  last  case  we  witnessed,  but  it  was  distinctly  ob- 
servable that  there  was  no  congestion  around  the  tubercles. 
Their  substance  consisted  of  an  amorpho-granulous  matter 
imbedding  oily  molecules  and  feebly-formed  nuclei.  Roki- 
tansky notices  the  formation  of  a  pseudo-cyst  round  tubercles, 
and  the  not  imfrequent  presence  of  a  small  central  cavity  m 
their  interior. 

We  have  occasionally  observed  small  cysts  in  the  spleen, 
or,  perhaps,  to  speak  more  accurately,  in  its  capsule ;  in  a 
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female  of  mid  age  dying  with  fever,  there  were  several  small, 
firm  nodular  prominences  on  the  anterior  border ;  they  were 


Cyst  in  the  capsule  of  the  spleen,  containing  a  clear  fluid  and  glomeruli. 

of  conical  shape  and  lightish  red  colour,  appearing  like  so 
many  growths  on  the  surface  ;  under  the  microscope  they  were 
found  to  be  small  cyst-like  cavities  of  varying  size  (one  mea- 
sured jg  inch  diameter),  oval  or  spherical,  containing  nume- 
rous large  granule-cells  floating  in  a  transparent  liquid. 

Hydatid  cysts  are  sometimes  found  in  the  spleen  alone,  or, 
concurrently  "  with  one  in  the  liver,  it  rarely  attains  the  size  it 
reaches  in  the  latter  organ."  Dr.  Coley  exhibited  to  the  Pa- 
thological Society  a  specimen  of  the  magnitude  of  a  cocoa- 
nut. 

Cancer  is  rare  in  the  spleen,  the  only  form  which  it  assumes 
is  encephaloid,  and  this  is  very  rarely,  if  ever,  solitary ;  it 
occurs  associated  with  similar  disease  of  the  liver,  stomach, 
and  omentum. 

OF    THE    THYROID    GLAND. 

We  are  not  acquainted  with  any  instance  of  excessive 
congenital  development  of  this  gland,  unless  the  rare  occur- 
rence of  simple  hypertrophy  should  be  regarded  as  such. 
Mr.  Cujling  has  recorded  in  the  Medico-chii'urgical  Trans- 
actions, two  instances  of  its  absence  in  idiots.  The  most 
complete  account  of  its  morbid  alterations  is  that  given  by 
Professor  Hasse,  from  which  we  shall  extract  the  greater 
part  of  the  following  summary: — ^^Inflammation  of  the 
thyroid  is  rare.  It  may  attack  the  organ  either  when  healthy 
or  when  enlarged  by  previous  disease.  Its  course  is  more 
frequently  chronic  than  acute.  Within  a  very  brief  interval 
the  gland  often  swells  considerabljs— becomes  very  blood- 
shot, tense,  and  pamful, — its  texture   softened  and  friable, 
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assuming  first  a  brown-red,  and  ultimately  a  dingy-grey 
colour."  When  suppuj-ation  occurs,  there  may  be  several 
foci,  or  one  large  one  involving  the  whole  gland.  The  abscess 
may  open  externally,  or  into  the  oesophagus,  or  into  the 
trachea.  After  this  has  occurred  the  gland  on  the  side  affected 
shrivels  "into  a  hard,  cellular,  filamentous  knot,  which  ad- 
heres firmly  to  the  skin  and  the  surrounding  parts.  Some- 
times the  shrivelling  of  the  one  gradually  brings  on  wasting 
of  the  other  lobe."  Andral  states  that  acute  tumefaction  of 
the  thyroid  may  come  on  after  violent  exertion.  Simple  en- 
largement of  the  thyroid  is  frequent,  says  Hasse,  and  for  the 
most  part  inconsiderable  ;  but  it  implicates  the  entire  gland, 
and  thus  may  cause  greater  disturbance  than  a  more  ex- 
tensive tumour  of  another  kind.  "  Both  lobes  of  the  gland, 
and  even  the  middle  one,  swell  so  as  to  encroach  equally  on 
each  side,  against  the  trachea  and  vessels  of  the  neck."  The 
afiection  is  almost  wholly  confined  to  youth,  and  is  frequent 
about  the  age  of  puberty  in  both  sexes — more  so,  however, 
in  the  female,  in  whom  enlargement  is  especially  apt  to  pre- 
vail at  the  approach  of  the  menstrual  period.  The  essence 
of  simple  hypertrophy  seems  to  be  the  derangement  of  the 
equilibrium  naturally  existing  between  the  processes  of 
secretion  and  absorption  that  continually  go  on  in  the  gland. 
When  the  former  predominates,  the  vesicles,  and  of  course 
the  whole  organ,  become  distended.  M.  Coindet  relates 
that  a  regiment  of  young  recruits  were  almost  all  attacked  by 
considerable  enlargement  of  the  thyroid  shortly  after  their 
arrival  at  Geneva.  On  changing  their  habitation,  and  the 
water  which  they  used  for  drink,  they  all  quickly  recovered. 
In  this  instance,  and  in  a  multitude  of  similar  ones,  it  seems 
beyond  doubt  that  some  constituent  of  the  water  being 
absorbed  into  the  blood  acted  as  a  stimulus  to  excessive 
secretion  into  the  thyroideal  cavities.  The  effect  produced 
wordd  be  quite  analogous  to  that  of  a  diuretic  salt.  In  the 
clironic  and  permanent  enlargements  of  the  thyroid  a  more 
considerable  amount  of  change  takes  place.  The  vesicles  of 
the  gland  are  not  only  distended  by  excess  of  their  natural 
secretion,  but,  besides  being  greatly  enlarged,  are  filled  with 
calcareous,  atheromatous,  and  other  matters.  It  is  probable 
that  some  new  vesicles  are  formed  as  well  as  old  ones  en- 
larged. Hasse  makes  two  separate  varieties  of  melicerous 
degeneration  and  cystic  formation  ;  but  we  think  they  run 
so  much  into  one  another  that  they  may  be  classed  together. 
In  the  pure  melicerous  degeneration  the  secretion  which 
distends  the  vesicles,  and  some  of  them  much  more  than 
others,  is  a  tenacious,  viscous,  jelly-like  substance  of  the 
colour  of  honey.  The  vessels  s^em  to  be  usually  compressed, 
so  that  the  gland  appears  bloodless.     The  change  is  some- 
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times  limited  to  certain  portions,  an  interesting  instance  of 
the  power  which  the  vitality  of  each  individual  elementary 
part  has  in  determining  the  character  of  its  actions.  In  the 
more  common  cases  of  enlarged  thyroid  the  vesicles  contain, 
beside  colloid  matter,  more  or  less  inspissated  or  fluid,  vary- 
ing quantities  of  calcareous,  often  ossiform  substance.  We 
have  seen  crystals  approaching  the  octohedral  form  in  the 
contents  of  the  cavities,  as  well  as  tablets  of  cholesterine,  and 
fatty  matter  seems  to  be  not  unfrequently  present,  probably 
as  the  result  of  fatty  degeneration.  An  instance  related  by 
Dr.  Haen  shows  the  great  variety  of  appearance  Avhich  the 
contents  of  the  cysts  may  present.  He  says  that  in  a  fright- 
fully enlarged  thyroid  he  found  almost  every  variety  of 
tumour  existing  together.  "  Here  was  a  steatoma,  there  an 
atheroma,  in  another  place  a  purulent  tumour,  in  another  an 
hydatid,  in  one  there  was  coagulated,  in  another  fluid  blood, 
on  this  side  was  a  loculus  frdl  of  glutinous  matter,  on  that 
was  one  nlled  wuth  calcareous  matter  mingled  with  talloAV." 
One  of  the  cystic  cavities  sometimes  enlarges  prodigiously 
at  the  expense  of  the  others  ;  Andral  relates  having  found  a 
thyroid  transformed  into  a  cyst  with  bony  walls  hlled  with  a 
honey-like  matter.  Another  kind  of  enlargement  of  the 
thyroid  consists  in  the  dilatation  of  its  vessels,  constituting 
what  is  called  vascular  or  aneurismatic  bronchocele.  The 
veins  in  particular,  writes  Hasse,  form  very  dense,  capacious, 
often  knotted  plexuses,  and  the  whole  texture  consists,  ap- 
parently, of  a  dense  coil  of  vessels.  The  substance  of  the 
gland  has  almost  entu-ely  lost  its  granular  character — it  is 
flabby  and  dark-red.  After  death  the  tumour  collapses  con- 
siderably. The  walls  of  the  arteries  and  veins  are  attenuated ; 
the  dilated  membranes  of  the  vessels  contain  considerable 
clots,  and  capacious  cavities  are  found  filled  with  black 
coagulated  blood.  In  a  remarkable  specimen  which  seemed 
in  part  to  belong  to  the  above  class,  we  found  the  greatly 
dilated  vessels  completely  coated  with  oily  matter,  so  as  in 
some  parts  to  appear  like  winte  cylmders  by  direct  light. 
At  the  same  time  the  glandular  vesicles  were  destroyed,  and 
only  some  traces  of  their  epithelium  could  be  discovered. 
This,  which  would  certainly  be  the  most  important  featiu'e  of 
the  alteration,  is  not  directly  stated  by  Hasse  to  take  place 
in  the  above  description,  though  it  seems  inferable  from  the 
statement  that  the  granular  (vesicular)  character  of  the  gland 
is  almost  entirely  lost.  We  have  observed  in  a  second  case 
the  same  destruction  of  the  glandular  structure,  and  dilata- 
tion and  oily  incrustation  of  the  vessels,  but  there  was  a 
more  considerable  deposit  of  earthy  matter.  Tuberculous  de- 
posit is  rarely  if  ever  found  in  the  thyroid.  Cancerous  disease 
is  also  very  rare,  but  has  been  observed  both  in  the  forms 
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of  scirrhus  and  encephaloid.  "  When  primary  the  disease 
is  usually  of  the  infiltrated  form ;  when  secondary  of  the 
tuberous."  Encephaloid  growths  sometimes  attain  such  a 
degree  of  vascularity,  that  they  resemble  fungus  ha^matodes. 

Of  the  thy ?iius.^ Absence  of  the  thymus  has  only  been 
observed  in  cases  of  acephalism.  Inflammation  is  an  ex- 
ceedingly rare  occurrence ;  but  Hasse  refers  to  two  cases, 
in  one  of  which  an  abscess  is  said  to  have  opened  into  the 
trachea.  In  cases  of  tuberculosis  the  thymus  is  occasionally 
involved  ;  it  becomes  considerably  enlarged,  "  firmly  united 
with  surrounding  parts,  and  either  converted  by  tubercular 
infiltration  into  a  hardened  mass,  or  else  partially  destroyed 
by  softening."  Mr.  Simon  mentions  a  case  in  which  suffoca- 
tion was  occasioned  by  the  pressure  of  a  tumour  apparently 
of  sarcomato-cystic  character  in  the  situation  of  the  thymus, 
and  Sir  Astley  Cooper  met  with  a  case  of  encephaloid  growth 
in  this  part.  The  thymus  is  not  unfrequently  found  greatly 
enlarged ;  but  the  nature  of  the  hypertrophy,  as  it  is  called, 
has  not  been  exactly  determined  by  microscoj^ic  observation. 
It  is  tolerably  certain  that  this  enlargement  is  not,  as  has 
been  supposed,  the  cause  of  attacks  of  sudden  and  sometimes 
fatal  dyspnoea  occiuTing  in  children.  For  it  has  been  shown 
that  "  thjTiiic  asthma,"  as  it  is  termed,  may  occur  with  an 
unnatui'ally  small  thymus ;  and  that  the  gland  may  be 
greatly  increased  in  size  -without  producing  any  symptoms 
of  dyspnoea. 

Of  the  supra-renal  capsules. — "We  take  the  following  brief 
account  m  part  from  Rokitansky.  The  supra-renal  capsules 
may  be  deficient,  especially  where  there  is  a  deficiency  in  other 
organs  also.  Their  absence,  however,  does  not  coincide  with 
that  of  any  other  organ  in  particular,  and  they  may  be  present 
when  one  kidney  is  absent,  so  that  their  name  must  not  be 
taken  to  imply  any  correlation  of  fujiction.  Accessory  supra- 
renal capsules  are  of  frequent  occurrence.  They  are  some- 
times found  hypertrophied,  but  the  nature  of  the  enlargement 
does  not  appear.  Their  normal  condition  is  one  of  at  least 
relative  atrophy,  that  is,  they  do  not  grow  and  increase  in 
size  together  with  the  other  parts  of  the  body.  Their  most 
usual  condition,  according  to  numerous  exammations  that  we 
have  made,  is  the  following : — On  making  a  transverse  sec- 
tion there  is  seen  a  cortical  layer  of  a  whity-grey  or  yellow- 
ish colour,  often  markedly  striated,  and  consisting  of  cells, 
more  or  less  laden  with  oily  matter,  and  arranged  in  A-ery 
perfect  rows.  AVithin  the  cortical,  and  usually  not  occupy- 
ing more  than  one  third  of  the  whole  diameter,  is  the 
medullary,  traversed  by  the  cen+ral  vein  or  its  branches. 
This  is  of  a  pale  opaline,  often  dark-red  colour,  and  consists 
of  large   nuclei  set   in   a   granulous  basis,    containing   very 
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little  oil.  There  is  often  much  yellowish  pigment  in  the 
cells  of  the  cortex  where  it  adjoins  the  medullary  portion ; 
these  cells  resemble  very  much  those  of  the  liver  when  laden 
with  yelloAV  matter.  The  principal  indications  of  atrophy  are 
manifested,  we  think,  by  the  shrinking  and  diminution  of  the 
medullary  substance,  and  the  breaking  up  of  the  cortical 
cells  into  oily  masses.  It  is  interesting  to  compare  the  con- 
dition of  the  degenerating  capsule  with  that  of  an  hepatic 
lobide.  In  one  instance,  where  a  careful  search  was  made, 
at  our  request,  for  the  supra-renal  capsules  in  the  body  of  a 
child  six  years  old,  who  had  died  from  a  burn,  no  trace  of 
them  could  be  found,  but  a  small  quantity  of  lax,  dirty- 
looking,  reddish,  infiltrated,  areolar  tissue,  which  presented  ' 
under  the  microscope  only  a  mixture  of  altered  granulous 
nuclei,  large  granulous  or  oil-holding  cells,  and  a  very  large 
quantity  of  diffused  granulous  matter  imbedding  some  oil 
drops.  This  was  a  case  of  unusually  early  atrophy.  Another 
indication  of  atrophy  is  afforded  by  the  formation  of  a  central 
cavity,  which  exists  in  some  cases  quite  distinct  from  that 
of  the  vein.  It  is  formed,  we  believe,  by  the  wasting  of  the 
medullary  substance,  and  the  production  thereby  of  a  space 
which  is  traversed  by  blood-vessels,  and  occupied  only  by 
serum,  and  a  little  stromal  fibre.  In  this  way  a  lax  spongy 
tissue  is  first  formed,  which  often  is  stamed  of  a  dark 
maroon  or  bistre  coloru-,  by  exuding  and  altered  hajmatine. 
This  tissue  is  afterwards  absorbed,  and  a  cavity  Avith  more 
or  less  smooth  walls  is  thus  produced.  Rokitansky  says, 
"  haemorrhage  not  unfrequently  occurs  in  them,  on  account 
of  the  vascularity  of  their  medullary  substance.  The  capsule 
is  found  distended  in  proportion  to  the  amount  of  extravasa- 
tion caused  by  the  rupture  of  a  vein ;  and  according  to  the 
period  which  has  elapsed  since  the  occurrence  of  haemorrhage, 
we  find  the  blood  more  or  less  discolom-ed  and  changed  in 
constitution,  inclosed  within  the  cortical  substance,  which 
has  become  pale  and  atrophied,  and  is  finally  converted  into 
a  fibroid  layer."  Suppuration  and  induration  are  occasionally 
met  with  as  results  of  inflammation  of  these  glands.  They 
have  been  found  converted  into  purulent  pouches  in  the  new- 
born child  and  in  the  fcetus.  "  Tubercle  commonly  appears 
in  the  supra-renal  capsules  in  large  masses,  and  either  fuses 
into  pus,  inclosed  in  a  callous  sac,  or  is  converted  into  a 
chalky  concretion  invested  by  a  fibroid  tissue."  Cancer  in 
the  form  of  encephaloid  occasionally  attacks  the  supra-renal 
capsule,  according  to  Dr.  Walshe  and  M.  Roger,  only  as 
secondary  to  disease  of  the  kidney,  or  (on  the  right  side)  of 
the  liver.  It  causes  considerable  enlargement,  and  when 
haemorrhage  takes  place  the  mass  may  be  broken  do^vn  into 
a  chocolate-coloured  pulp. 


MORBID  ANATOMY  OF  THE  UEIXAEY 
APPARATUS. 


CHAPTER  XXXV. 

Cmigenital  Anomalies. — The  kidneys  are  very  rarely  absent 
entirely ;  but  it  is  not  uncommon  to  find  one  only.  In  this 
case  Rokitansky  makes  a  distinction  between  the  unsym- 
metrical  and  the  solitary  kidney.  The  former  has  its  usual 
position  and  shape,  and  is  only  larger  than  natural.  The 
solitary  kidney  is  produced  by  the  more  or  less  complete 
fusion  of  the  two  organs  together  ;  in  its  lowest  degree  it  con- 
stitutes the  horse-shoe  kidney,  the  lower  parts  of  each  being 
connected  by  a  band  of  renal  substance  passing  across  the 
vertebral  column.  In  the  highest  degree,  there  is  only  a 
single  disc-like  kidney,  lying  in  the  median  line,  and  situated 
much  lower  down,  at  the  promontory,  or  in  the  concavity  of 
the  sacrum. 

Ht/pereemia. — This  condition  of  the  kidney  is  of  freqiient  oc- 
cun-ence,  but  is  almost  always  the  result  of  some  prior  general 
affection,  as  of  obstructive  disease  of  the  heart,  the  scarlatinal 
poison,  or  the  arrest  of  the  cutaneous  transpiration.  We  shall 
describe  ar  extreme  case,  to  convey  an  idea  of  the  state  of  con- 
gestion that  may  often  be  inferred  on  good  ground  to  exist,  and 
shall  hereafter  refer  to  it  as  the  commencement  of  other  affec- 
tions. The  kidney  is  enlarged,  its  weight  often  doubled ;  it  is 
of  dark-red  colour,  and  di-ips  Avith  blood  when  cut  into.  The 
cortical  substance,  the  medullary  cones,  the  mucous  linmg  of 
the  calyces  and  pelvis,  are  all  much  congested.  The  former  is 
somewhat  softened,  of  a  dark-red  colour,  and  presents  in  many 
cases  small  dark-red  spots,  which  are  the  result  of  haemorrhage 
into  and  between  the  tubes.  The  Mai pighian  tufts  are  also 
distmctly  seen  as  minute,  redaish,  sub-transparent  grains, 
prominent  on  the  cut  surface.  In  the  medullary  cones,  the 
congested  vessels  form  long  dark-red  streaks.     A  somewhat 
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turbid  sanguineous  fluid  is  contained  in  the  injected  calyces 
and  peh-is.  The  capsule,  if  the  hypereemia  has  befallen  a 
healthy  kidney,  can  be  peeled  off  readily.  Microscopy  shows 
the  Malpighian  and  other  capillaries  loaded  with  blood,  ex- 
travasation sometimes  into  the  capsule  of  the  former,  and  often 


Pig. 128. 


Iltemorrhage  into  Malpig.  capsules  compressing  the  tufts. 

into  the  channel  of  the  tubes.  In  a  typical  case  no  other 
alteration  would  be  visible,  but  it  is  scarcely  conceivable  that 
the  hyperajmia  should  proceed  to  any  great  degree  without 
exudation  of  fibrmous  fluid  taking  place,  which  is  then  seen, 


Tube  containing  some  yellow  granules,  the  remains  of  extravasated  blood. 

having  coagulated  in  the  tubes,  forming  casts  of  their  interior, 
and  consisting  of  a  granular  or  homogeneous  material  entan- 
gling blood  globules,  and  often  some   detached  particles  of 
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epithelium.  In  one  case,  where  we  observed  the  rise  of  hy- 
persemia  almost  from  its  commencement,  and  which  was 
further  peculiar,  in  that  there  was  no  manifest  exciting  cause  ; 
the  fibrinous  exudation  appeared  as  extremely  pale  reddish 
granular  films,  entangling  some  renal  epithelixim ;  subsequently 
casts  were  observed,  and  blood  globules.  The  gradual  nature  of 
the  commencing  effusion  was  probably  the  cause  that  the  fibrine 
did  not  coagulate  at  once  in  the  cavity  of  the  tubes.  Con- 
gestion then,  often  reaching  an  extreme  degree,  early  giving 
rise  to  fibrinous  exudation,  and  in  many  more  advanced  cases 
to  haemorrhage,  and  an  otherwise  sound  state  of  the  renal 
tissue,  are  the  principal  features  of  hyperaemia. 

We  may  here  notice  somewhat  further  the  circumstance  of 
renal  hmmorrhage.  It  may  occur  as  an  endemic,  and,  to  judge 
from  the  absence  of  bad  effects,  scarcely  serious  phenomenon. 
Dr.  Prout  remarked  its  prevalence  during  the  period  first  sub- 
sequent to  that  in  which  the  cholera  prevailed  ;  it  was  unin- 
fluenced by  remedies,  and  after  some  weeks  ceased  of  its  o\w\ 
accord,  and  without  leaving  any  unfavourable  result.  Tur- 
pentine and  cantharides  have  not  unfrequently  caused  renal 
haemorrhage  ;  they  act  as  irritants  upon  the  organ,  and  produce 
a  state  of  congestion.  Malignant  fevers,  purpura,  and  scurvy, 
are  not  uncommonly  attended  with  haematuria,  and  there  is 
good  reason  to  believe  that  in  most  cases  the  blood  comes 
from  the  kidney.  In  some  of  these  affections,  characterized 
by  a  fluid  condition  of  the  blood,  the  casts  of  the  tubes  would 
probably  be  absent,  or  very  imperfectly  formed.  Blows  on 
the  loins  are  another  caiise  of  renal  haemorrhage.  In  an  in- 
teresting case  recorded  by  Dr.  Johnson,  the  bleeding  recurred 
several  times,  the  blood  coagulating  in  the  tubes,  and  forming 
casts  which  appeared  in  the  urine.  A  calculus  lodged  in 
the  calyces  or  pehis  of  the  kidney  is  often  the  cause  of 
haemorrhage,  which,  though  taking  place  from  the  kidney,  and 
perhaps  being  very  abundant,  is  distinguishable  from  the  pre- 
ceding forms,  as  well  shown  by  Dr.  Johnson,  by  the  circum- 
stance that  there  are  no  casts  of  the  tubes.  These  cannot  be 
formed,  as  the  blood  not  being  effused  from  the  renal  tissue, 
but  from  the  mucous  membrane,  does  not  traverse  their  chan- 
nels.* Cancerous  disease  of  the  kidney  is  sometimes  attended 
■with  bleeding,  but  this  can  scarcely  be  distinguished  from 
that  which  is  the  result  of  the  irritation  of  a  calculus.  Blood 
globules,  when  retained  in  the  tubes,  sometimes  undergo 
change  into  small  yellow  corpuscles,  very  much  like  those 
which  are  often  found  in  the  spleen.     It  is  necessary  to  be 


*  In  a  case  of  chylous  urine,  now  under  Dr.  Chamliers  in  St.  Mary's  Hospital, 
a  large  quantity  of  blood  as  well  as  fibrine  comes  away  in  the  urine,  but 
there  are  no  casts. 
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aware  of  this  circumstance,  as  otherwise  the  observer  might 
suppose  that  biliary  matter  was  present. 

Ancemia. — -General  anaemia  does  not  seem  to  affect  particu- 
larly the  condition  of  the  kidney,  at  least  we  have  notes  of 
one  case  of  extreme  anaemia  the  result  of  menorrhagia,  and 
which  at  last  terminated  fatally,  in  which  although  the  kid- 
neys were  small,  the  epithelium  of  the  tubes  was  very  per- 
fectly formed.  Mr.  Simon  notices,  hoM-ever,  a  condition  of 
atrophy  of  the  epithelium,  resultiiag  from  the  obstruction  of 
an  arterial  branch  by  atheromatous  and  fibrinous  matter,  which 
would  of  course  produce  a  local  anaemia.  In  that,  which  is 
regarded  by  several  as  the  second  stage  of  renal  degeneration, 
the  kidney,  though  much  enlarged,  is  often  remarkably  pale. 
This  anamia,  however,  is  not  attended  with  atrophy,  and  is 
itself,  probably,  in  part  the  result  of  pressure  exercised  on  the 
intertubular  plexus. 

Nephritis,  analogous  to  common  inflammation  of  other  parts, 
and  like  it  often  passing  into  suppuration,  is  not  a  very  com- 
mon  disease.  It  is  most  frequently  seen  as  the  result  of  the 
irritation  of  calculi  in  the  kidney,  or  of  inflammation  of  the 
bladder,  which  has  either  spread  up  along  the  ureters,  or 
directly  attacked  the  kidney.  Blows  on  the  loins  are  also 
mentioned  by  Drs.  Prout  and  Johnson,  as  causes  of  nephritis. 
The  latter  also  believes  that  a  morbid  state  of  the  blood,  such 
as  gives  rise  to  carbuncles,  may  act  in  this  way.  Rokitansky 
speaks  of  nephritis  following  acute  or  chronic  diseases,  and 
presenting  a  tj^pe  corresponding  to  the  general  dyscrasia. 
Whatever  be  the  cause,  the  general  characters  of  the  inflam- 
matory action  will  not  differ  materially,  provided  it  is  true 
nephritis  that  we  are  dealing  with,  and  that  it  passes  on  to 
the  stage  of  suppm-ation.  Nephritis,  unattended  with  the 
formation  of  pus,  woiild  probably  be  undistinguishable  from 
the  condition  of  hyperaemia  above  described.  In  a  man,  who 
died  in  St.  Mary's  with  an  enormously-thickened  bladder  and 
inflamed  kidneys,  the  bladder  being  the  original  seat  of 
disease,  and  the  kidneys  secondarily  involved,  we  found  the 
latter  organs  ia  the  following  condition.  They  were  very 
greatly  enlarged,  and  in  some  parts  very  much  injected ;  in 
others,  the  red  surface  had  numerous  whitish  spots,  or  patches, 
appearing  through  it ;  these  were  seen  in  sections  to  be  the 
ends  of  long  stria),  which  commenced  at  the  base  of  the  me- 
dullary cones,  and  extended  to  the  surface  of  the  organ.  Be- 
tween them  were  interposed  streaks  of  congestion.  There 
was  nothing  remarkable  in  the  medullary  cones,  except  that 
they  had  a  coarse  aspect.  Microscopy  showed  that  the  cortical 
tubes  were  quite  infarcted  with  theii-  epithelium ;  in  the  whitish 
portions  this  was  especially  accumulated,  and  altered  so  that 
it  resembled  a  mass  of  nuclear  particles  ;  the  tubes  also  were 

Q  Q 
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not  clearly  seen ;  they  were  doubtless  so  distended  and  crowded 
together  that  their  outlines  were  lost.  In  some  parts  the 
basement  membrane  of  the  tubes  was  gone,  and  the  contents 
appeared  as  a  naked  strand  of  nuclei  and  granular  matter, 
part  of  which  became  dispersed  between  the  tubes,  and  made 
the  mass  quite  uniform.  This  mass  of  altered  renal  structure 
was  evidently  on  the  point  of  fusing  down  into  fluid  pus.  The 
Malpighian  tufts  appeared  healthy.  The  medullary  tubes  Avere 
also  infarcted,  some  of  them  very  much,  and  were  opaque,  as 
if  containing  finely-divided  oily  matter.  There  seemed  to  have 
occurred  also  an  extra-tubular  effusion  of  plasma,  solidifying 
into  a  granular  stuif.  Dr.  Johnson,  in  narrating  a  case  of 
suppurative  nephritis,  says,  "  that  the  appearances  in  the 
kidneys  showed  the  transition  from  epithelial  cells  to  pus 
corpuscles  ;  some  tubes  being  filled  with  desquamated 
epithelium,  others  with  pus,  while  in  other  parts  the  pus 
cells  had  accumulated  so  much  as  to  destroy  all  trace  of  tubular 
structure."  The  urme  in  these  cases  is  found  to  contain  cy- 
lindrical masses  of  pus  cells,  which  have  evidently  been  formed 
in  the  renal  tubes;  this  sign,  while  it  lasts,  serves  to  distinguish 
suppuration  in  the  kidiiey  from  that  taking  place  in  the  blad- 
der, as  in  the  latter  case  the  pus  corpuscles  form  only  shapeless 
masses.  AVhen  the  suppurating  renal  tissue  is  quite  broken 
dovni,  the  pus  will  no  longer  form  casts,  the  tubes  being 
destroyed.  Rokitansky  remarks,  that  enlarging  renal  ab- 
scesses are  bordered  by  a  red  injected  halo,  which  gives  rise 
to  a  fusible  product,  leading  to  an  extension  of  the  abscess. 
They  are  always  more  numerous  in  the  cortical  substance, 
and  generally  of  a  roundish  shape,  while  in  the  tubular  sub- 
stance they  are  more  elongated,  like  striae.  The  mucous 
membrane  of  the  calyces  and  pelvis,  especially  when  a  calculus 
is  lodged  in  these  cavities,  is  softened  and  inflamed,  and  secretes 
a  purulent  fluid.  The  extension  of  renal  abscesses  may  go  on 
untd  the  whole  organ  is  converted  into  a  mere  pouch  of  pus  ; 
in  this  case,  or  even  before  the  organ  is  quite  destroyed,  the 
abscess  may  make  its  way  by  the  usual  process  of  absori^tion, 
penetrating  through  surrounding  indurated  tissue,  and  evacuate 
its  contents  in  either  of  the  following  situations : — (1)  Externally 
into  the  lumbar  region ;  (2)  into  the  cavity  of  the  peritoneum ; 
(3)  into  the  ascending  or  descending  colon,  or  into  the  duo- 
denum ;  (4)  into  the  bronchi  after  perforation  of  the  diaphragm. 
Acute  inflammation  of  the  kidney  may  become  chronic,  or 
the  inflammation  may  have  a  chronic  character  from  the 
outset ;  its  results  may  be  suppm-ation  or  induration,  and 
consecutive  atrophy  of  the  organ.  Dr.  Watson  thinks  that 
nephi-itis  confined  to  the  parenchymatous  substance,  may 
arise  and  pass  through  all  its  stages  without  announcing 
itself  by  marked  local  signs,  such  as  pain,  &c.     This  would 


DEGENERATIVE  DISEASE  OF  THE  KIDNEY. 


595 


give  the  process,  though,  truly  acute,  aii  appearance  of  being 
chronic.  It  seems  desirable  to  notice  the  possible  simula- 
tion of  an  abscess  by  a  mass  of  softened  fibrmous  exudation, 
vi^hich  may  be  bordered  by  a  red  halo  as  an  abscess  ;  the 
microscope  would  sufficiently  distinguish  the  one  from  the 
other.* 


Fibrinous  deposits  in  a  granular  kidney.    The  situation  of  the  patch  is 
marked  by  the  irregular  outline,  which  was  a  deep  red. 

Degenerative  disease  of  the  kidney.  Morbus  Brightii.  Des- 
quamative and  non-desquamative  nephritis.  Subacute  inflammation 
of  the  kidney, — These  names  refer  to  an  extremely  common 
and  important  disease  of  the  kidney,  whose  main  features 
were  discovered  by  Dr.  Bright,  but  whose  real  nature  is  still 
a  matter  of  doubt.  In  calling  it  a  degenerative  disease,  we 
have  expressed  o\u-  own  opinion  respecting  it,  which  coincides 
very  closely  with  that  held  by  the  late  Dr.  Prout.  Our  brief 
limits  forbid  any  detailed  discussion,  and  we  shall  therefore 

*  We  have  recently  witnessed  a  very  interesting  case  of  fibrinous  deposit 
in  the  kidneys,  in  which  cavities  were  formed,  closely  resembling  abscesses. 
A  youth,  set.  20,  suffered  with  symptoms  of  fever  with  pus,  mucus,  and  blood 
in  his  urine  for  nine  days,  at  the  end  of  which  time  he  died.  The  bladder  was 
empty  and  contracted,  and  only  presented  some  ecchyraosed  spots ;  the  left 
kidney  contained  several  small  spots  of  softening  fibrine,  the  right  many  large 
ones,  several  of  which  had  broken  down,  and  given  rise  to  cavities  with 
ragged  and  sloughy  walls.  There  was  no  manifest  trace  of  inflammation  of 
the  other  parts  of  the  kidney ;  the  microscope  showed  the  tubes  in  a  tolerably 
healthy  state.  This  seems  to  have  been  a  case  of  fibrinous  deposit  confined 
to  the  kidneys ;  it  was  remarkable  that  though  the  kidneys  themselves  were 
uninflamed,  inflammation  had  been  excited  in  the  peritoneum  by  the  dis- 
organizing processes  taking  place  in  the  right. 
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simply  endeavour,  first,  to  describe  the  morbid  alterations 
which  seem  to  belong  to  this  disease,  and  then  to  give  some 
account  of  its  pathology  and  nature.  A  kidney  in  the  state 
of  hyperasmia,  which  we  have  above  described,  or  somewhat 
approaching  to  it,  with  fibrinous  exudation  in  the  tubes,  is 
considered  by  Frerichs  as  in  the  first  stage  of  Bright's  disease  : 
we  greatly  doubt  if  this  is  generally  the  case,  and  cannot  look 
upon  hyperemia  as  a  necessary  element  in  the  morbid  process. 
Dr.  Johnson  considers  the  same  condition  as  the  result  of 
acute  desquamative  nephritis,    and    believes    that    complete 


Drawing  of  red  deposit  from  urine  in  intense  renal  hyperoemia. 

recovery  may  not  luifrequently  take  place.  In  this  we  quite 
agree  with  him,  and  so,  we  think,  would  most  observers.  He 
differs,  therefore,  from  Frerichs,  in  not  considering  the  hyper- 
semic  condition  as  constituting  the  first  stage  of  Bright's 
disease.  The  urine  produced  by  kidneys  in  this  state  is  very 
characteristic  ;  it  is  of  a  rather  deep,  smoky-red  colour,  with 
a  copious  dark-reddish  deposit,  consisting  of  blood  corpuscles, 
renal  epithelium,  and  fibrinous  casts  entangling  more  or  less 
of  the  latter.  Sometimes  corpuscles  are  present  which 
resemble  those  of  pus,  and  like  them  have  compound  nuclei. 
The  appearance  of  this  deposit  will  be  best  understood  by 
reference  to  the  accompanying  figure.  The  hsematine  of  the 
blood  globules  exudes  from  them,  and  gives  the  peculiar  red 
colour  to  the  urine,  which  is  at  the  same  time  scanty  and 
loaded  with  albumen.     It  will  be  manifest  that  an  oppor- 
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tunity  rarely  occurs  of  examining  kidneys  during  the  exist- 
ence of  the  intensity  of  the  hypersemia,  as  this  has  generally 
subsided,  or  been  removed,  before  the  disease  proves  fatal ;  the 
observer,  therefore,  must  not  be  surprised  at  finding  kidneys, 
which  he  supposed  to  have  been  recently  in  a  state  of  great 
congestion,  without  much  appearance  of  it :  the  hypersemia 
will,  of  course,  decline,  in  proportion  as  it  is  relieved  by  the 
hsemorrhagic  effusion,  or  by  treatment,  and  the  urine,  at  the 
same  time,  wUl  begin  to  increase  in  quantity,  to  lose  its  red 
colour,  and  to  contain  a  less  amount  of  albumen.  The  effusion 
of  serum,  -with  a  certain  quantity  of  fibrinous  matter,  contiaues 
for  some  time  after  the  haemorrhage  has  ceased,  so  that  casts 
of  the  tubes,  which  become,  however,  more  delicate  and  pale, 
traces  of  renal  epitheliimi  and  albumen,  are  still  discoverable 
in  the  urine,  until  recovery  is  complete.  Crystals  of  uric  acid, 
in  considerable  quantity,  are  also  often  present  during  conva- 
lescence, and  we  have  also  seen  oxalate  of  lime.  These  may  be 
viewed  as  indications  that  the  organ  is  recovering  its  lost  power. 
We  have  thus  noticed  the  hj'persemic,  or  acute  inflammatory 
disease,  of  the  kidney,  because,  though  not  believing  it  our- 
selves to  belong  to  the  truly  degenerative  processes,  it  pro- 
duces symptoms  in  some  measure  similar,  and  is  regarded  by 
one  of  the  best  authorities  as  always  taking  the  initiative  in  a 
more  or  less  marked  maimer.     It  may  of  course  give  rise  to  a 


:Af  s-^Si. 


(a)  Tube  coBtaimnsc  an  homog  cast  which  projects  from  its  broken  end. 
<B)  Malpighian  body,  the  capsule  is  filled  with  oily  matter. 

true  degeneration,  and  apparently  pass  into  it,  but  there  is 
not  more    connexion,    we  believe,   between    the    two,    than 
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between  an  attack  of  bronchitis  and  succeeding  pulmonary 
phthisis.  In  the  first  form  of  renal  disease  -which  appears  to 
us  truly  degenerative,  the  kidney  is  considerably  enlarged, 
even  more,  sometimes,  than  in  acute  hypera-mia ;  it  is  generally 
pale,  sometimes  of  an  opaque  greyish-white,  with  mottling 


(2)  Cortical  tube,  infarcted  with  epithelium,  and  hulged  in  a  good  part  of 

(3)  Cortical  tube,  containing  a  dumb-bell  crystal  of  large  size. 

(4)  Cortical  tube,  infarcted  by  epitlielium.  at  (a)  below  it ;  some  of  the  separate 
particles  are  shown  more  highly  magnified. 

(5)  Bulky  epithelium  from  cortical  tui^s,  the  group  at  (a)  are  remarkably 
enlareed,  those  below  them  are  more  or  less  fatty. 

(6)  SleduUary  tube  much  infarcted,  the  contents  are  seen  escaping  from  the 
upper  end. 
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spots  or  streaks  of  red ;  its  capsule  peels  off  readily ;  the 
surface  is  smooth  and  tolerably  uniform,  or  presents  opaque 
spots,  indicating  the  site  of  future  granulations,  or  these  again 

Fig.  134. 
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(a)  Cortical  tubes,  containins  a  very  fatty  epithelium. 

(B)  A  short  homog.  cast,  coiitiiining  two  corpuscles. 

(c)  Portion  of  a  medullary  tube,  containing  three  casts,  looking  much  like 
cysts  and  oily  matter. 

The  four  preceding  figures  are  intended  to  illustrate  the  changes  observed 
in  the  enlarged  form  of  degenerated  kidney. 

may  be  just  beginning  to  become  prominent.  The  surface  of  a 
section  shows  the  thickness  of  the  cortical  substance  much 
increased,  and  the  medullary  cones  also  somewhat  enlarged, 
and  markedly  striated,  so  as  to  resemble  a  plume  of  feathers  ; 
they  are  usually  more  congested  than  the  cortex.  The  renal 
tissue  in  the  latter  part  appears  to  be  obscured  or  confused, 
as  if  some  coagulating  fluid  had  been  effused  throughout  it ;  it 
is  commonly  marked  also  by  similar  indications  of  commencing 
granulations  to  those  which  arc  seen  on  the  capsular  surface. 
The  mucous  membrane  of  the  calyces  and  pelvis  is  somewhat 
swollen  and  reddened.  The  consistence  of  the  kidney  is 
rather  diminished,  it  is  rather  flabby  and  soft.  The  above 
description  applies  to  many  instances  of  an  early  degenerative 
condition,  but  there  are  many  others  also,  in  an  early  stage, 
which  differ  in  several  respects.  The  size  of  the  organ  may 
not  be  materially  increased,  though  its  structure  is  evidently 
altered ;  its  consistence  may  be  dense,  fii'm,  and  brittle, 
instead  of  soft  and  flabby  ;  its  capsule  may  be  firmly  adherent, 
and  its  colour  more  approaching  the  natural.  Cysts  are 
sometimes  observable  on  the  surface  of  the  organ,  but  this  is 
no  necessary  part  of  the  morbid  change.  When  thin  sections 
are  examined  microscopically  the  following  circumstances  are 
observed.     The  epithelium  lining  the  cortical  tubuli  is  greatly 


600  DEGENERATIVE  DISEASE  OF  THE  KIDNEY, 

increased  in  bulk  ;  sometimes  its  particles  are  more  completely 
formed  than  usual,  and  appear  more  distinct  and  separate ; 
sometimes  their  size  is  greatly  exaggerated,  so  that  a  few 
particles  cohering  together  form  a  large  bulky  mass  ;  some- 
times the  tube  is  filled  with  a  melange  of  stunted  or  withered- 
looking  nuclei,  granular  matter,  and  ill-formed  celloid  particles. 
The  central  channel  of  the  tube,  which  should,  normally,  be 
about  one-third  or  one-fourth  the  whole  diameter,  is  much 
encroached  on  and  even  obstructed  by  this  accumulation  of  epi- 
thelium ;  from  the  same  cause  the  tube  becomes  dilated,  and 
hence  the  bulk  of  the  organ  is  increased.  Coagula  of  fibrine 
also  are  present  in  some  of  the  tubes,  but  not  in  the  great 
majority,  and  doubtless  aid  in  increasing  the  obstruction. 
The  basement  membrane  of  the  tube,  in  some  cases,  is  natural, 
in  some,  is  decidedly  atrophied,  and  scarcely  can  be  detected. 
A  condition  of  the  epithelium  is  sometimes  observed  which  is 
extremely  significant,  we  think,  of  the  nature  of  the  morbid 
process  ;  it  is  noticed  by  Dr.  Johnson  as  peculiar  to  that  form 
of  disease  which  he  denominates  non-desquamative  nephritis. 
The  epithelium  in  this  does  not  accujnulate  and  block  up  the 
tubes,  but  appears  as  a  coarsely  granular  opaque  stratum,  of 
the  natural  width,  resting  on  the  basement  membrane. 

The  Malpighian  tufts  are  more  opaque  than  natural,  the 
capillaries  being  obscured  by  a  film  of  coagulated  fibrine  ;  in 
some  cases  this  is  so  abundant,  and  so  mixed  with  oily  matter, 
that  the  capsule  becomes  notably  dilated ;  in  others,  the 
pressure  of  the  refluent  fluid  from  the  obstructed  tube  com- 
presses the  tuft  into  a  small  space  at  the  bottom  of  the 
capsule.  Oily  matter,  in  the  form  of  minute  dark  molecules, 
and  various  sized  drops,  is  often  present  in  small,  sometimes 
in  considerable,  quantity  ;  when  very  abundant,  it  imparts  to 
the  kidney  a  dead  milky  or  yellowish-white  aspect.  In  such 
cases,  the  epithelial  particles  often  become  so  filled  with  oily 
molecules  as  to  resemble  very  closely  granule  cells.  In  many 
cases,  however,  there  is  no  trace  of  it,  and  it  is  certain  that  it 
is  not  of  the  essence  of  the  disease.  In  the  more  advanced 
instances  of  degeneration,  before,  however,  atrophy  of  the 
kidney  has  become  decidedly  apparent,  the  cortical  tubuli 
exhibit  luiequivocal  traces  of  breaking  up.  Their  basement 
membrane  is  lost ;  their  epithelium,  though  still  preserving 
the  tubular  form,  is  tending  to  become  a  mere  detritus,  and 
the  commencing  appearance  of  granulations  shows  that  atrophy 
is  taking  place  in  some  parts,  while  others  remain  prominent 
and  distended  by  their  included  cell  growth.  Microscopic 
cysts  are  sometimes  imbedded  in  the  cortical  tissue,  and  may 
tend,  in  some  measure,  to  increase  the  size  of  the  kidney,  but 
they  are  not  so  numerous  as  in  the  more  atrophied  condition. 
The  medullary  tubuli  are  less  affected  than  the  cortical ;  those 
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near  the  base  of  the  cones,  especially,  often  are  filled  by 
accumulated  epithelium,  while  those  nearer  the  mammellse  are 
more  free,  and  contain,  either  some  oily  matter,  or  fibrinous 
casts,  or  yellow  corpuscles,  the  result  of  htrmorrhagic  effusion. 
The  matrix  tissue  is  little  altered  in  itself,  but  is  often 
infiltrated  with  a  granulous  exudation  matter  containing  a 
few  nuclear  corpuscles  ;  these  are  sometimes  elongated  and 
developing  fibres.  The  urine  produced  by  kidneys  in  the 
foregoing  condition  is  generally  paler  than  natural,  of  some- 
what altered  smell,  and  deposits  a  whitish  sediment,  consisting 
of  fibrinous  casts,  renal  epithelium,  and  vesical  scaly  particles. 
Its  acidity  is  less  than  that  of  the  natural  secretion,  and  its 
specific  gravity,  which  in  the  earlier  stages  may  be  above, 
tends  to  fall  more  and  more  below,  the  standard  of  health. 
While  the  fibrinous  casts  contain  epithelial  particles,  it  may 
be  inferred  that  their  cell  growth  is  still  produced  in  the 
interior  of  the  tubes  ;  but  when  the  urine  deposits  large 
cylindrical  casts,  with  very  little  trace  of  epithelium  imbedded 
in  them,  it  betokens  that  the  basement  membrane  is  denuded, 
and  that  the  condition  is  becoming  more  unfavoiirable.  When 
oil  drops  appear  in  the  epithelium  or  in  the  casts,  it  is,  of 
course,  a  sign  that  oil  is  deposited  in  the  kidney,  but  it  is  by 
no  means  certain  that  this  particular  change  is  of  any  moment. 
Blood  globules  are  not  generally  present,  luiless  as  the  result 
of  some  recent  congestion.  Albumen  is  constantly  present, 
except  in  a  few  rare  cases,  where  it  disappears  for  a  short 
time ;  its  quantity  varies  considerably,  being,  apparently, 
much  more  influenced  by  other  circumstances  than  by  the 
period  of  the  disease.  Frerichs  states  that  the  daily  drain 
from  the  blood  varies  from  54  to  360  grains.  The  quantity  of 
all  the  solids  of  the  tu'ine  diminishes  as  the  degeneration 
advances,  the  urea,  the  lithates,  the  alkalme,  and  earthy  salts 
are  all  diminished  ;  in  one  case,  mentioned  by  Dr.  Christison, 
the  total  amount  of  solids  excreted  from  the  kidneys  in 
twenty-four  hours,  amounted  only  to  -joth  of  the  normal 
average.  Dr.  Rees  has  lately  shown  that  an  increased  quan- 
tity of  extractive  matter  is  often  poured  out  in  cases  of  renal 
degeneration,  which  constitutes  a  further  drain,  in  addition  to 
that  of  the  albumen. 

The  next  condition  of  kidney  which  we  shall  describe  is 
often  regarded  as  a  further  stage  of  the  preceding  ;  this  is,  we 
believe,  sometimes  the  case,  but  not  by  any  means  necessarily 
or  universally.  The  organ  is  greatly  atrophied,  and  evidently 
contracted  ;  its  surface  is  covered  with  irregular  prominences, 
the  so-called  granulations.  Its  consistence  is  considerably 
increased,  so  that  the  structure  has,  as  Frerichs  says,  a  kind 
of  leathery  toughness  ;  this  is  more  marked  in  proportion  to 
the  atrophy.     The  colour  is  decidedly  less  pale  than  in  the 
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former  variety ;  it  often  seems  to  depend  very  much  on  a 
moderate  amoimt  of  passive  hypera?inia.  The  capsule  is 
always  very  adherent,  but  it  is  worth  noticing  that,  some- 
times, when  it  is  thickened,  a  layer  of  it  may  be  peeled  off, 
leaving  behind  an  apparently  smooth  surface.  The  cortical 
part  is  most  affected  by  the  atrophy,  being  reduced,  in  ex- 
treme cases,  to  a  layer  two  or  three  lines  in  thickness ;  the 
medullary  cones  suffer  in  a  less  degree.  The  external  form  is 
often  remarkably  lobulated,  reminding  one  of  that  of  the 
foetal  kidney.  Microscopically  examined,  the  renal  tissue  is 
found   to   have   perished  extensively,  and  this  generally  in 


Draniug  of  atrophied  kidney. 

proportion  to  the  shrinking  of  their  size.  In  extreme  cases, 
one  may  scarce  find  in  a  section  anything  except  mere 
granular  debris ;  some  of  these,  perhaps,  still  preserving  the 
contour  of  the  original  tube,  but  the  greater  part  constituting 
an  indefinite  shapeless  mass.  In  other,  less  advanced,  cases, 
and  in  some  parts,  indeed,  of  all,  the  tubes  are  still  discern- 
ible :  they  are  irregularly  distended,  and  opaque  with  granular 
contents,  which  have  well-nigh,  or  perhaps  completely,  blocked 
up  their  canals.  Oily  molecules,  sometimes  accumulated  in 
considerable  quantity,  lie  here  and  there  amid  the  granular 
matter,  and  increase  the  opacity  greatly.  The  granulations 
are  made  up  of  the  infarcted  convolutions  of  tubes,  and  are 
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the  parts  iii  which  most  traces  of  the  natural  structure  still 
Fre.  136. 


Cortical  part  of  a  very  granular  kidney,  containing  very  numerous  micro- 
scopic cysts.  The  tvibes  are  very  mucli  degenerated  and  broken  up.  Two 
Malp.  bodies  are  shown. 

Fig.  137. 


The  upper  figure  is  from  the  medullary,  the  lower  from  the  cortical  portion ; 
they  are  intended  to  represent  a  thickened  condition  of  the  matrix.  Drawn 
rrom  actual  observation  by  Dr.  Sieveking. 
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persist ;  they  remain  prominent,  because  the  intervening  parts 
have  perished  and  shrunk  in.  The  basement  membrane  of 
the  tubes,  in  most  instances,  is  lost ;  occasionally  a  trace  of  it 
may  be  seen,  giving  a  sharp  definition  to  a  mass  of  epithelium  ; 
but,  as  a  rule,  it  seems  to  disappear  with  advancing  degenera- 
tion, and  we  cannot  confirm  the  observation  of  Frerichs  and 
others,  that  it  is  still  existent  among  the  atrophied  tissue. 

In  specimens  where  its  presence  is  very  manifest  in  in- 
farcted  but  not  atrophied  tubes,  we  have  observed  sometimes 
a  single  tube  with  its  homogeneous  membrane  denuded  by 
separation  of  the  epithelium,  as  noticed  by  Dr.  Johnson.  We 
have  also  seen  what  we  think  has  not  yet  been  described,  a 
kind  of  thickening,  or  hypertrophy  of  this  membrane,  which 
has  seemed  to  us  to  result  from  the  atrophy  of  the  epithelium, 
and  its  fusion  into  an  homogeneous  layer  on  the  inner  surface 
of  the  tube.  The  Malpighian  tufts,  in  consequence  of  the 
general  collapse,  appear  closer  together  ;  a  few  of  them  remain 
tolerably  healthy,  others  are  compressed  and  shrunken  ;  often 
the  capsule  is  filled,  to  a  greater  or  less  extent,  with  an  oily- 
looking  matter,  or  the  capillaries  are  obscured  by  fibrinous 
exudation.  When  that  peculiar  condition  of  the  blood  exists, 
not  very  uncommon,  which  leads  to  the  deposit  of  "  bacony 
matter"  in  the  liver  and  in  the  spleen ;  this  is  often  observed 
also  in  the  interior  of  the  Malpighian  capillaries,  and  we  have 
not  detected  it  in  any  other  part  of  the  organ.  The  mem- 
brane of  the  capillaries  has  rather  appeared  to  us  thinned  than 
thickened,  as  Dr.  Johnson  describes  it,  and  to  this  thinned 
and  probably  otherwise  altered  condition  of  their  tunic,  we 
should  ascribe  the  constant  draining  of  serum  that  takes 
place.  A  very  important  and  significant  alteration  has  been 
observed  in  the  condition  of  the  small  arteries  by  Dr.  Johnson ; 
he  finds  their  coats  considerably  thickened,  both  the  inner  of 
longitudinal  and  the  outer  of  circular  fibres,  and  he  regards 
this  thickening  as  an  instance  of  true  hypertrophy  induced 
by  the  increased  pressure  exerted  upon  their  parietes  by  the 
retardance  of  the  circulation  through  the  intertubular  venous 
plexus.  No  particular  change  is  observable  in  the  last-men- 
tioned capillaries,  or  in  the  veins,  except  that  the  latter  often 
contain  firm  coagula  of  blood,  which  are  more  or  less  closely 
adherent  to  their  walls. 

We  proceed  to  the  consideration  of  the  cystic  growth 
Avhich  often  takes  place  so  abundantly  in  diseased  kidneys. 
These  formations  appear  as  vesicles  of  very  various  size, 
varying  from  microscopic  objects  of  xoVo  ^T^ch.  diameter  to 
the  magnitude  of  a  cocoa-nut.  They  contain  usually  a  clear 
colourless  fluid,  which  is  slightly  albuminous,  and  holds  in 
solution  the  ordinary  salts  of  the  serum.  Sometimes  it  is 
of  a  dark  yellomsh  colour,  and  more  or  less  viscid,   indicat- 
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ing,  perhaps,  the  presence  of  colloid  matter.  We  found, 
in  one  instance,  a  large  quantity  of  yellowish  granular  cor- 
puscles diffused  through  the  fluid,  and  fragments  of  an  epi- 
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Renal  cysts,  and  cyst-like  casts. 

(a)  Cysts  containing  cells.  ,  ■    ■    i,  ..i, 

lb)  (6)  (6)  ib)  (b)  lb)  Cysts  containing  granulous  matter  and  nuclei;  in  6  the 
celloid  contents  are  disposed  so  as  to  form  an  epitlieUum  round  a  central 
space ;  in  b"  tlie  nuclei  are  elongated. 

(c,  c)  Cysts  containing  granulous  and  oily  matter. 

id,  d,  d)  Small  transparent  vesicles. 

(e)  Young  cyst  diam.  j^ij^  inch  in  the  remains  of  a  tube. 

(/)  A  cyst  with  laminated  walls. 

te)  Two  doubtful  cysts,  probably  casts,  without  distinct  envelope,  consisting 
of  gi-anulous  and  a  little  oily  matter. 

(6)  An  oval  fibrinous  cast  advanced  in  fatty  degeneration. 

(c)  Pale  homogeneous  fibrinous  casts. 
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thelial  pavement,  consisting  of  closely  apposed  nuclei.  No 
urinary  principles  are  found  in  them,  at  least  as  a  general 
rule,  but  oily  matter  is  not  imfrequent,  and  cholesterine  is 
occasionally  present.  As  they  extend  and  attain  a  largish 
size,  they  seem  to  cause  absorption  of  the  cortical  rather  tlian 
of  the  medullary  substance,  so  that  on  laying  open  a  cyst,  a 
medullary  cone  may  be  seen  at  the  bottom  of  it,  and  forming, 
perhaps,  a  ridge  in  its  interior.  Respecting  the  origin  of 
cysts,  opinions  are  divided;  Drs.  Johnson  and Frerichs main- 
tain that  they  are  produced  by  obstruction  of  the  tubes,  and 
subsequent  dilatation  from  secretion  taking  place  within  them. 
Mr.  Simon  first  proposed  the  idea  that  they  originate  as  new 
formations  or  growths  within  the  tubes,  each  cyst  having  its 
origin  in  a  germ  or  nucleus  particle,  such  as  under  healthy 
conditions  might  have  produced  an  epithelial  cell.  Roki- 
tansky  and  Paget  have  also  adopted  this  view,  and  we  have 
ourselves  been  long  con\inced  of  its  accuracy.  It  applies 
especially  to  those  cases  where  the  cyst  formation  is  extremely 
abundant,  but  we  are  more  inclined  to  believe  that  the  few 
and  rather  large  cysts  which  occur  in  kidneys  not  seriously 
diseased,  are  produced  m  the  former  manner.  When  the  tuft 
in  the  interior  of  a  Malpighian  capsule  is  compressed  and 
spoiled,  we  believe  that  a  cyst  may  be  developed  from  the 
capsule  in  the  same  way  as  from  a  portion  of  a  tube.  The 
smaller  cysts  contain  usually  either  a  clear  iiuid,  or  granulous, 
or  an  admixture  of  granulous  and  oily  matter.  The  larger 
ones  sometimes  contain  an  endogenous  cell  growth.  The  en- 
velope in  all  is  well  marked,  formed  of  a  distinct  homogeneous 
membrane ;  it  occasionally  presents  concenti'ic  laminae.  Oval 
and  roundish  fibrinous  casts,  when  impacted  in  the  medullary 
tubes,  may  simulate  very  nearly  the  aspect  of  cysts,  especially 
when  some  epithelium  is  imbedded  in  them.  The  more  or 
less  altered  remains  of  hemorrhagic  effusions,  in  the  form  of 
black  or  yellow  matter,  are  not  unfreqijently  met  with  in  the 
cortical  substance  ;  in  some  very  rare  cases  small  collections 
of  pus  have  been  found,  though  it  is  possible  these  may  have 
proceeded  only  from  dismtegrating  fibrine  ;  urinary  deposits, 
such  as  uric  acid,  urate  of  soda,  and  oxalate  of  lime,  have  some- 
times been  observed  in  the  tubes  ;  and  lastly,  tuberculosis  of 
the  kidney  has  been  noticed,  when  their  organs  were  at  the 
same  time  affected  with  Bright's  disease.  There  is  nothing 
very  characteristic  of  the  urme  passed  from  small  atrophied 
kidneys ;  it  is  generally,  however,  more  abundant,  of  lower 
specific  gravity,  of  paler  colour,  less  albuminous,  and  deposits 
a  less  quantity  of  epithelial  sediment  than  that  from  the 
enlarged  organ.  Fibrinous  casts  will  rarely  be  entirely  ab- 
sent, though  their  quantity,  and  the  presence  or  absence  of 
blood  globules,  will  depend  very  much  on  the  degree  of  con- 
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gestion  which  may  be  induced  by  various  circumstances. 
With  regard  to  the  causes  of  renal  degeneration,  it  appears 
that  taking  first  the  predisposing,  no  age  is  exempt,  but  that, 
as  Frerichs'  Table  shows,  the  greater  number  of  cases  occur 
between  twenty  and  forty.  If,  however,  we  exclude  the 
acute  hyperajmic  attack,  as  we  are  inclined  to  do,  the  number 
occurring  in  the  early  years  of  life  will  be  much  reduced. 
The  large  mottled  kidney  is  often  observed  in  early  adoles- 
cence, the  contracted  belongs  more  to  a  later  period.  The 
male  sex  seems  to  be  more  affected  than  the  female,  but  we 
doubt  if  this  would  apply  to  the  true  degenerations.  Whether 
the  scrofulous  diathesis  occasions  special  liability  to  the  dis- 
ease is  not  quite  ascertained ;  we  are  inclined  to  think  that  it* 
does  :  a  female  suffering  from  very  marked  renal  degenera- 
tion lately  told  us,  that  she  had  lost  three  brothers  and  two 
sisters  "by  a  decay  of  nature."  Occupations  attended  with 
much  hardship  and  privation  are  those  in  which  most  cases  of 
Bright' s  disease  occurs.  A  damp  cold  climate  is  most  favour- 
able to  the  production  of  renal  disease,  but  it  is  common  in 
tropical  regions  also.  The  exciting  causes  may  be  referred 
to  two  classes,  the  one  tending  to  induce  acute  hyperajmia  of  the 
kidneys,  and  to  give  rise  to  that  form  of  Morbus  Brightii,  which 
is  not  essentially  degenerative  ;  the  other  by  impoverishing 
the  blood,  and  depressing  the  general  powers,  acting  as  direct 
promoters  of  renal  degeneration.  In  the  first  class  we  com- 
prise stimulating  diuretics,  blows  on  the  loins,  arrests  of  per- 
spu'ation,  the  congestive  influence  of  the  exanthemata,  and  of 
cholera.  In  the  second,  excess  in  spirituous  liquors,  bad  nu- 
trition, inveterate  syphilis,  mercurial  cachexia,  and  exhaust- 
ing suppurations,  as  well  as  the  deterioratmg  efi'ect  of  con- 
tinued fever  on  the  general  system.  We  do  not  think  that 
obstructive  diseases  of  the  heart  have  much  to  do  with  the 
production  of  renal  degeneration,  at  the  most  they  only  act 
as  predisponents.  The  same  may  be  said  of  pregnancy,  as 
though  it  is,  unquestionably,  in  some  instances,  the  efficient 
cause  of  renal  congestion,  and  consequent  convulsions  from 
uraemia,  yet  Frerichs  acknowledges  that  even  among  such 
cases  traces  of  real  degeneration  are  rarely  discoverable.  We 
regard,  therefore,  albuminuria  in  pregnancy  and  in  obstructive 
heart  disease  only  as  an  indication  that  the  kidney  is  the  seat 
of  a  passive  hyperremia,  which  we  do  not  think  is  often  fol- 
lowed by  actual  degeneration.  It  is  possible  that  the  increase 
of  fibrine  in  the  blood,  which  takes  place  in  the  latter  months 
of  pregnancy,  may,  where  a  predisposition  exists,  induce  true 
M.  Brightii,  but  this  at  least  is  rare.     The  effects  of  renal 

*  The  first  form  of  degeneration  in  wliich  the  kidney  is  enlarged  and  pale, 
or  fatty,  is  often  met  with  in  patients  dying  with  tubercles  and  cavities  in 
their  lungs. 
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degeneration  manifest  themselves  primarily  and  principally  in 
the  blood,  and  as  we  have  already  spoken  of  uraemia  as  a 
disease  of  the  blood,  we  shall  merely  enumerate  here  the 
changes  which  it  undergoes.  The  blood  globules  are  de- 
stroyed to  a  very  great  extent,  especially  in  the  advanced 
stages  of  the  disease,  the  specific  gravity  and  albumen  of 
the  serum  are  diminished,  the  fibrine  remains  at  the  normal 
figure,  the  extractive  matters  are  slightly  increased,  the 
quantity  of  oil  and  of  salts  is  scarcely  altered  ;  urea  has  often 
been  detected  in  considerable  quantity,  and  becomes  most 
abundant  when  the  secretion  of  urine  is  very  scanty.  As  this 
unhealthy  blood  circulates  through  the  system  it  occasions 
disorder  and  disease  of  different  organs.  The  serous  mem- 
branes are  often  inflamed,  and  pour  out  copious  effusions ; 
the  lungs  are  apt  to  become  congested  and  infiltrated  with 
fluid,  or  bronchial  catarrh  is  set  up,  and  becomes  habitual ; 
the  brain  and  medulla  suffer,  and  coma,  or  convulsions,  prove 
fatal ;  dyspepsia,  vomiting,  and  diarrhoea  may  annoimce  dis- 
order of  the  stomach  and  intestines  ;  chronic  rheumatism  is  a 
frequent  complication ;  atheromatous  disease  of  the  great 
blood-vessels,  and  dilatation  of  the  heart,  are  also  with  justice 
attributable  in  some  cases  to  the  poisoned  state  of  the  nutrient 
fluid.  The  liver  is  often  found  affected  with  more  or  less  of 
cirrhotic  change,  but  we  believe  this  to  be  rather  a  coincident 
effect  of  the  state  of  the  blood  which  produces  renal  degene- 
ration, than  a  secondary  result  of  that  degeneration. 

We  come  now  to  the  consideration  of  the  nature  of  Bright's 
disease,  excluding  the  acute  hyperaemic  attack  as  of  a  different 
kind.  Frerichs  makes  it  entirely  consist  in  a  preceding  hype- 
rsemia,  occasioning  exudation  of  fibrine  into  the  tubes  :  this 
filling  of  the  tubes  accounts  for  the  increase  of  size,  and  the 
pallor  of  the  kidney  ;  and  the  detachment  of  the  epithelium 
he  believes  is  only  occasioned  by  the  fibrinous  casts  adhering 
to  it,  and  carrying  it  along  with  themselves  when  they  are 
swept  out  by  the  cm-rent  from  the  Malpighian  tufts.  As  the 
coagula  and  the  epithelium  are  carried  forth,  the  tubes  col- 
lapse, and  the  kidney  thus  passes  into  a  state  of  atrophy. 
The  causes  of  the  effusion  are,  according  to  Frerichs,  either 
mechanical  hinderances  to  the  flow  of  blood  in  the  renal  veins, 
or  a  supposed  paralytic  dilatation  of  the  capillaries,  which 
may  be  directly  brought  about  by  irritants,  or  an  unnatural 
state  of  the  blood,  as  in  scarlatina,  or  by  a  reflex  action  from 
the  skin.  We  remark  upon  this  theory  that  it  is  far  too  me- 
chanical, that  it  takes  no  account  of  the  great  number  of  reco- 
veries which  take  place  after  acute  hyperajmic  attacks,  and 
does  not  accord  with  the  frequently  latent  origin  of  hopeless  de- 
generations ;  that  it  does  not  explain  sufficiently  the  important 
changes  which  take  place  in  the  epithelium,  and  in  the  base- 
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ment  membrane,  nor  why  there  should  be  so  marked  a  dif- 
ference between  simple  Nephritis  and  M.  Brightii.  Dr.  John- 
son's tlieory,  we  think,  is  far  more  tenable  ;  it  is  expressed  by 
him  as  follows  : — "  All  changes  of  structure  commence  in  the 
secreting  cells  of  the  gland,  and  are  the  result  of  an  effort 
made  by  the  cells  to  eliminate  from  the  blood  some  abnormal 
products,  some  materials  which  do  not  naturally  enter  into 
the  composition  of  the  renal  secretion."  With  the  first  part 
of  this  statement  we  quite  agree,  the  second,  we  think,  is 
much  more  doubtful.  That  a  diseased  state  of  the  blood  is 
the  essential  cause  of  renal  degeneration,  we  have  little 
doubt,  but  we  conceive  that  this  consists  in  an  unnatural 
state  of  some  of  the  normal  constituents  of  the  blood,  probably 
the  fibrine,  or  albumen,  and  that  this  induces  an  unhealthy 
nutrition  of  the  renal  tissues.  As  we  are  ignorant  of  the 
way  in  which  the  epithelium  subserves  the  secretory  process, 
how  it  eliminates  the  urea,  uric  acid,  &c.  from  the  blood  in 
which  they  are  formed,  we  caimot  understand  in  what  way  a 
diseased  state  of  the  ej^ithelium  disables  it  from  fulfilling  its 
function.  Comparing,  however,  generally,  the  healthy  with 
the  morbid  structure,  it  may  be  said  that  the  former  conveys 
the  idea  of  a  delicate,  quickly  forming,  and  quickly  changing 
material  similar  to  the  grey  matter  of  the  hemispheres,  while 
the  latter  appearing  coarser,  more  granular,  and  having  often 
more  shaped  and  more  consistent  particles,  seems  certainly 
much  less  apt  to  undergo  rapid  change.  The  hypertrophy  of 
the  epithelial  particles,  and  their  accumulation  in  the  cavity 
of  the  tubes,  may  be  only  the  result  of  their  not  disintegrating 
in  the  formation  of  the  secretion  as  they  normally  should. 
Some  time  ago  we  examined  an  enlarged  thyroid  in  which 
most  of  the  vesicles  were  filled  and  distended  by  collected 
secretion,  but  some  were  filled  with  epithelium  only.  In  the 
same  way  sebaceous  follicles  distended  into  cysts  sometimes 
contain  considerable  quantities  of  epithelium,  sometimes  oily 
matter  preponderates.  The  accumulation,  therefore,  of  epi- 
thelium within  the  tube  is  no  sign  that  the  cells  are  striving 
more  actively  to  eliminate  morbid  matters,  but  only  that  being 
unhealthily  noiu-ished  they  do  not  disintegrate  in  the  secret- 
ing act  as  they  normally  should.  The  deposition  of  oil  hi  the 
cells  seems  to  us  also  an  indication  that  their  vitality  is  at  a 
low  ebb,  that  the  plasma  out  of  which  they  are  formed  does 
not  maintain  its  normal  composition.  So  also  the  perishing  of 
the  basement  membrane  seems  strongly  to  indicate  uiihealthy 
nutrition.  The  explanation  given  by  Dr.  Johnson  of  the 
mode  in  which  hypersemia  of  the  kicbiey  and  consequent  ex- 
udation is  produced,  seems  to  us  most  consonant  with  sound 
pathology.  He  starts  from  the  important  experiment  of  Dr. 
Reid,  which  shows  so  well  the  effect  of  arrested  nutrition  in 
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obstructing  the  passage  of  blood  through,  the  capillaries  of  a 
part.  "WTien  the  air  cells  of  the  lung  contain  a  normal  pro- 
portion of  oxygen,  the  blood  traverses  freely  the  pulmonic 
capillaries  ;  when  they  become  surcharged  with  carbonic  acid 
the  current  of  the  blood  is  obstructed  in  the  same  capillaries. 
The  increase  of  pressiu-e  in  a  haema-dynamometer  in  an  artery, 
and  the  decrease  in  a  corresponding  vein,  show  that  the  un- 
aerated  blood  cannot  traverse  freely  the  systemic  capillaries. 
As  the  cells  lose  their  power  of  eliminating  the  urinary  con- 
stituents, the  blood  passing  through  the  tubular  venous 
plexus  is  retarded  in  its  course,  and  a  continually  increasuig 
congestion  is  set  up.  This  affects  necessarily  the  Malpighian 
tufts,  and  occasions  the  draining  off  of  liquor  sanguinis  from 
them,  and  often  haimorrhage  also.  The  thickening  of  the 
walls  of  the  small  arteries  before  mentioned  is  another  result 
of  this  backward  pressure.  "\Ve  think  the  term  "  chronic 
desquamative  nephritis  "  unsuitable,  as  the  hyperemia  which 
it  induces  is  only  of  a  passive  kind,  resulting  from  obstruc- 
tion, and  herein  probably  essentially  differing  fi-om  the  active 
condition  of  the  acute  hypera;mic  attack.  Deposition  of  oil  in 
the  degenerating  epithelium  we  hold  to  be  accidental,  and 
not  in  any  way  essentially  modifying  the  morbid  state.  As 
it  is  most  common  and  abundant  in  the  renal  cells  of  dogs 
and  cats,  in  England  and  Germany,  without  any  disease,  so  its 
presence  in  the  condition  we  are  considering  cannot  be  of 
much  moment.  With  regard  to  the  two  forms  of  diseased 
kidney  which  we  have  described,  we  feel  some  degree  of 
doubt  as  to  the  exact  relationship  they  bear  to  each  other ; 
some  regard  the  atrophied  kidney  as  the  more  advanced  con- 
dition of  the  enlarged  one,  others  consider  the  two  as  distinct 
varieties.  We  strongly  incline  to  the  latter  opinion,  and  to 
the  belief  that  the  enlarged  degenerated  kidney  possesses 
pathological  affinities  with  phthisis  and  the  class  of  scrofulous 
maladies,  while  the  contracted  eminently  granular  kidney  is 
allied  to  such  changes  as  those  seen  in  cirrhosis  of  the  Uver, 
and  contraction  and  thickening  of  the  cardiac  valves.  Be- 
tween the  two  forms,  of  which  we  have  tried  to  give  a  tj'pical 
description,  of  course  there  are  very  numerous  intermediate 
ones  which  the  student  must  expect  to  fuid.  In  some  of  them 
it  is  scarcely  possible  to  determine  by  the  naked  eye  whether 
the  organ  be  diseased  or  not,  but  a  careful  microscopic  ex- 
amination of  the  cortical  tubes,  the  Malpighian  bodies,  and 
the  medullary  tubes,  together  with  a  reference  to  the  state  of 
the  urine  during  life,  avlU  usually  clear  up  all  doubt.  The 
adhesion  of  the  capsule  to  the  sm-face,  if  decidedly  unnatural, 
is  a  A'aluable  morbid  sign. 

Tubercular  disease  of  the  kidney. — Tubercle  is  not  of  frequent 
occurrence  in  the  ludneys.     These  organs  stand  only  in  the 
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eighth  place  of  the  scale  given  by  Rokitansky.  It  is  found 
sometimes  in  the  miliary  form,  sometimes  in  larger  masses, 
which  preserve  the  shape  of  the  part  in  which  their  substance 
seems  to  be  infiltrated ;  sometimes  it  extends  to  the  kidney's 
from  the  mucous  membrane  of  the  calyces,  and  proceeding  up 
along  the  sides  of  the  cones,  gradually  advances  inwards  into 
the  secreting  structure.  The  miliary  granulation  is  some- 
times (when  a  high  degree  of  tubercular  dj'^scrasia  exists) 
associated  with  a  considerable  amount  of  hypergemia  of  the 
organ  ;  when  the  deposit  takes  place  in  a  chi'onic  mamier,  the 
surroimding  tissue  is  quite  pale.  The  large  masses  that  ex- 
tend throughout  the  diameter  of  the  kidney,  from  the  surface 
to  the  hilus,  are  remarkably  bloodless.  This  is  well  shown 
in  some  mjected  specimens  in  the  museum  of  St.  George's 
Hospital.  When  the  tubercular  deposit  extends  to  the  renal 
tissue  from  the  mucous  membrane  of  the  calyces  and  pelvis, 
these  cavities  become  remarkably  enlarged ;  they  extend  up 
on  the  sides  of  the  cones  into  the  cortical  substance,  and  ap- 
proach more  or  less  near  to  the  surface.  At  the  same  time  the 
whole  organ  is  enlarged,  and  appears  rather  pale.  The  epi- 
thelial lining  of  the  tubes  is  more  or  less  opaque  and  granular, 
or  of  oUy  aspect.  As  in  other  situations,  the  tuberculous 
matter  tends  to  soften  and  break  down,  and  thus  cavities  are 
formed  sometimes  of  rather  large  size.  These  may  contain  a 
mixture  of  tuberciilous  detritus  and  pus.  Fibrinous  moulds 
in  great  numbers  are  sometimes  present  in  the  tubes.  The 
middle  period  of  life  is  that  at  which  the  disease  is  most  liable 
to  OCCIU-.  In  most  cases  there  is  a  deposit  of  tubercle  in  other 
organs,  especially  in  the  lungs,  and  often  in  various  parts  of 
the  genito-uriuary  apparatus. 

Cancer. — We  have  not  exact  data  for  determining  the  fre- 
quency of  renal  cancer,  but  it  is  certainly  not  rare.  Secondary 
seems  to  be  more  frequent  than  primary  cancer.  Scirrhus  is 
rarely,  if  ever,  found ;  and  the  same  may  be  said  of  colloid. 
Encephaloid  growths,  especially,  we  think,  in  children,  attain 
in  the  kidney  an  enormous  size.  A  case  has  been  mentioned 
to  us  by  Dr.  T.  K.  Chambers,  in  which  the  weight  of  the 
tumour  was  three-fourths  that  of  the  whole  body.  No  trace 
of  the  kidney  was  discoverable  in  this  case,  on  the  side  of  the 
tumovu-,  and  the  tireter  was  lost  in  it  above.  The  liver  con- 
tained some  smaller  tumours  of  similar  kind.  These  facts  seem 
sufficiently  to  prove  the  renal  origin  of  the  tumour.  In  a  speci- 
men in  the  museum  of  St.  George's  Hospital,  there  are  several 
small  cystic  cavities  in  a  carcmomatous  renal  growth.  The 
statement  of  M.  Rayer,  that  cancer  of  the  liver  and  right  kid- 
ney frequently  coexist,  as  well  as  cancer  of  the  adjacent  parts  of 
the  stomach,  or  descending  colon  and  left  kidney,  is  confirmed 
by  Dr.  Walshe.    Rokitansky  notices  that  cancer  of  the  kidnev 
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often  coexists  with  cancer  of  the  testis  on  the  same  side ;  the 
renal  disease,  we  think,  is  most  commonly  developed  after 
that  of  the  testis.  "  In  thirty-live  cases  of  renal  cancer,  the 
disease,"  Dr.  AValshe  says,  "  affected  both  organs  sixteen 
times,  the  right  alone  thirteen  times,  the  left  alone  six."  The 
Table  given  by  this  author  shows  that  the  period  from  fifty  to 
seventy  is  that  which  is  far  most  liable  to  cancer  of  the  kidney. 
Ten  cases  only  occui-red  in  the  previous  years  of  life,  while 
nineteen  were  noted  in  the  succeeding  twenty.  The  urine 
excreted  by  cancerous  kidneys  may  long  retain  its  natural 
characters.  In  a  case  recorded  in  the  Transactions  of  the 
Pathological  Society,  1846-47,  nothing  remarkable  seems  to 
have  been  observed  in  it,  although  both  kidneys  were  con- 
verted entirely  into  encephaloid  masses.  When,  however, 
the  growth  softens  and  breaks  down,  blood,  puriform  matter, 
or  cancerous  detritus,  may  appear  in  the  urine. 

Entozoa  occurring  in  the  kicbiey  are  the  acephalo-cyst,  the 
cysticercus,  and  the  strongylus  gigas.  The  so-called  hydatids 
from  the  first  of  these  have,  in  rare  cases,  been  passed  with 
the  urine. 

The  adijyose  tissue,  in  which  the  kidney  lies  imbedded,  may 
increase  to  such  a  degree  as  to  penetrate  by  the  hilus  into  the 
substance  of  the  organ,  impede  its  nutrition,  and  induce  a 
kind  of  atrophy.  Rokitansky  states  that,  in  the  highest  de- 
gree of  this  change,  the  kidney  presents  the  appearance  of  a 
mere  mass  of  fat,  without  the  slightest  traces  of  renal  organ- 
ization ;  the  urinary  passages  at  the  same  time  being  atropliied 
and  obliterated. 

The  capsule  of  the  kidney  may  be  inflamed,  in  consequence 
of  which  fibroid  thickening  may  take  place,  and  more  or  less 
of  induration,  atrophy,  and  obliteration  of  the  organ.  The 
cortical  substance  is  especially  apt  to  be  involved,  and  the 
surface  is  sometimes  overspread  with  purulent  matter,  while 
the  tissue  itself  becomes  sloughy  or  gangrenous,  or  is  only 
congested  and  softened. 

ANOMALOUS  CONDITIONS  OF  THE  URINARY  PASSAGES. 

Under  these  we  comprise  the  ureters,  and  their  upper  termi- 
nation, as  the  pelvis  and  calyces  of  the  kidney.  The  ureters 
may  terminate,  from  congenital  defect,  in  a  cul-de-sac,  either  in 
the  vicinity  of  the  kidney  or  of  the  bladder.  Sometimes  they 
are  double  or  triple,  usually  from  fissure  of  the  pelvis  of  the 
kidneys,  but  they  generally  unite  again  before  their  vesical  ter- 
mination. It  is  not  uncommon  to  find  them  considerably  dilated, 
when  the  opening  into  the  bladder  has  been  greatly  narrowed 
or  obliterated.  The  calyces  expand  at  the  expense  of  the  renal 
tissue,  and  extend  outwards  towards  the  surface,  till  at  length 
there  remains  only  a  thin  layer  of  the  cortical  substance  com- 
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pressed  against  the  investing  capsule,  and  the  kidney  is  con- 
verted into  a  number  of  pouches,  separated  by  membranous 
loculi,  which  contain  the  remains  of  the  medullary  cones. 
The  surface  of  the  kidney  becomes  lobulated  in  a  marked 
manner  from  the  pouches,  pressing  outward  between  the 
interlobular  septa.     The  ureters  are  at  the  same  time  dis- 


Kidney  converted  into  cysts. 
Fro.  IW. 


Pyelitis,  tliere  was  a  concretion  in  the  ureter,  consisting  of  phosphates  and 
animal  matter. 
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tended,  sometimes  to  that  extent  that  they  resemble  a  portion 
of  small  intestine  ;  at  the  same  time  their  walls  are  somewhat 
thickened,  so  that  they  do  not  appear  to  be  much  thinner  than 
natural ;  they  only  attain,  however,  a  considerable  thickness 
when  there  is  concurrent  inflammation.  The  ureters  become 
also  increased  in  length,  and  therefore  do  not  lie  straight,  but 
are  thrown  into  coils  or  flexures.  Theii'  mucous  lining  does 
not  appear  to  be  so  often  inflamed  or  ulcerated  as  that  of  the 
calyces  and  pelvis.  The  pouches  formed  by  the  dilatations 
of  these  are  often  filled  with  puriform  fluid,  or  with  a  mixture 
of  pus  and  urine,  or  even  with  clear  serum  only.  To  the 
latter  condition  the  term  hydrops  renalis  has  been  given.  It 
seems  to  take  place  when  the  obstruction  to  the  flow  of  urine 
into  the  bladder  is  complete,  and  when,  in  consequence,  after 
extreme  distention  and  atrophy  of  the  renal  tissue,  the  secre- 
tion of  true  urine  ceases,  and  is  replaced  by  a  mere  serous 
fluid.  After  a  time,  such  tumours  may  diminish,  and  almost 
disappear,  from  the  absorption  of  their  contents.  The  ureters 
in  such  cases  also  contract,  and  become  obliterated.  It  fre- 
quently happens  that  the  renal  tissue  not  only  atrophies,  but 
also  becomes  inflamed  and  infiltrated  with  pus,  so  that  it  is 
still  further  incapacitated  from  carrying  on  its  function,  and 
death  ensues  from  the  efi"ects  of  urea  being  retained  in  the 
blood. 

Inflammation  of  the  urinary  passages  often  coexists  with 
the  state  of  dilatation  ;  it  may  also  occur,  though  much  more 
rarely,  as  a  primary  disease.  It  is  not  unfrequentlj'  produced 
by  the  irritation  of  calculi,  or  results  from  the  extension  of 
vesical  disease,  or  from  metastasis  of  this,  according  to  Roki- 
tansky.  Stricture  of  the  ui-ethra  is  a  common  cause  of  dis- 
ease of  the  mucous  membrane  of  the  bladder,  as  well  as  of 
dilatation  of  the  ureters.  The  inflammation  set  up  there  is 
very  prone  to  creep  backward,  and  affect  the  urinary  passages, 
which  are  predisposed  to  it  by  their  unnatural  distention,  and 
the  prolonged  contact  of  unhealthy  urine.  The  mucous  mem- 
brane is  found  in  various  degrees  tumefied,  injected,  or  of  a 
saturated  red  colour,  of  villous  aspect,  and  covered  with  a 
muco-purulent  fluid.  Perforation  of  the  ureters  may  take 
place  in  consequence  of  sloughing,  the  urine  infiltrating  into 
the  adjacent  tissues,  and  producing  either  extensive  slough- 
ing, or  cu'cumscribed  abscesses.  The  inflamed  mucous  mem- 
brane, in  many  cases,  either  secretes  phosphates,  or  a  mixture 
of  these  and  carbonates ;  or  these  may  be  deposited  from  the 
urine.  WTien  atrophy  of  the  kidney  takes  place,  these  saline 
deposits,  cemented  together  by  mucus,  form  a  "yellowish- 
white,  greasy,  and  chalky  pulp,  which  fills  the  calyces,"  and 
is  enclosed  by  the  wasted  organ  as  by  a  cyst.  In  other  cases, 
a  renal  calculus,  such  as  is  described  by  Dr.  Prout  as  the 
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Phosphatic,  may  be  produced  in  this  way,  and  become  itself  a 
further  cause  of  irritation  and  disorganization  to  the  kidney. 

Eokitansky  mentions  the  occurrence  of  inflammation,  -which 
he  distinguishes  by  the  name  Exudative,  from  the  above 
catarrhal  form,  as  a  secondary  affection  in  cases  of  serious 
blood  disease.  It  is  observed  in  typhus,  in  the  exanthemata, 
in  diphtlieritis,  and  acute  tuberculosis,  and  also  in  pyaemia, 
and  occasions  the  formation  of  unhealthy  fibrinous  effusions 
upon  the  mucous  surface,  associated  in  cases  of  necrsemia  mth 
haemorrhage. 

Cysts,  contaming  a  glutinous  or  hard  (colloid?)  matter, 
about  the  size  of  millet  seeds  or  peas,  are  occasionally  found 
developed  under  the  mucous  membrane  of  the  urinary  pas- 
sages. 

Tuhercle. — Rokitansky  states  that  this  "is  always  a  symp- 
tom of  tubercular  disease,  that  has  spread  from  the  male  geni- 
tals to  tlie  urmary  organs."  We  thmk  some  cases  recorded 
in  the  Transactions  of  the  Pathological  Society,  and  some 
that  we  have  seen  ourselves,  show  that  this  is  by  no  means 
necessarily  the  case.  It  is  most  frequent  in  the  ureters  when 
the  kidneys  are  involved  at  the  same  time,  but  we  have  seen 
it  in  them  when  the  kidneys  were  healthy.  Usually  there 
exists  at  the  same  time  tuberculosis  of  some  important  organ, 
as  of  the  hmgs  or  the  hip  joint.  The  deposit  takes  place  in 
the  submucous  tissue,  and  forms,  when  its  progress  is  chronic, 
grey  granulations,  which  become  yellow,  soften,  "and  give 
rise  to  small  circular  ulcers."  When  the  disease  is  more 
acute,  larger  patches  of  deposit  are  formed,  or  "  the  mucous 
membrane  becomes  infiltrated  throughout  with  the  tubercular 
product  of  inflammation,  which  is  at  once  detached  as  a  cheesy, 
purulent  mass." 

Cancer  but  rarely  attacks  the  urinary  passages,  and  only 
when  it  is  elsewhere  in  process  of  development.  The  disease 
may  extend  to  them  from  the  kidney,  from  the  lumbar  glands, 
or  from  the  bladder,  either  when  it  is  itself  primarily  affected, 
or  involved  in  uterine  cancer. 

ANOMALOUS  CONDITIONS   OF  THE  BLADDEK. 

This  receptacle  is  subject  to  various  congenital  malformations, 
of  which  we  shall  only  mention  two.  The  first  is  termed  inver- 
sion of  the  bladder,  and  results  from  a  defect  in  the  lower  part 
of  the  abdominal  parietes.  There  appears  in  the  hypogastrium 
"  a  red,  mucous,  dilated  spot,  the  edges  of  which  join  with  the 
common  integument ;  in  the  male  sex  it  passes  downwards,  so 
as  to  terminate  in  the  fissure  of  the  uretlira ;  in  the  female  it 
is  surrounded  by  tAvo  divergmg  tumours,  which  represent  the 
labia,  and  it  terminates  in  the  lamma  of  the  general  integu- 
ment which  invests  the  rima  vulvae."     The  openings  of  the 
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ureters  are  seen  at  the  lower  and  lateral  parts  of  this  mucous 
surface,  which  is,  of  course,  the  posterior  wall  of  the  bladder. 
In  a  case  which  we  saw  recently,  the  penis  was  very  short, 
and  the  canal  of  the  iirethra  open  above  in  its  whole  length. 
The  second  malformation  is  attended  with  fissui-e  of  the  oppo- 
site side  of  the  bladder,  and  of  the  adjacent  cavities,  so  that  a 
kind  of  cloaca  is  formed,  similar  to  that  which  exists  in  the 
lower  animals.  In  some  rare  cases  the  urachus  remains  per- 
vious, so  that  when  urine  is  passed  it  escapes  at  the  umbilicus. 
In  others,  again,  the  bladder  has  no  external  opening,  the 
communication  with  the  uretlrra  is  not  formed. 

Dilatation  of  the  bladder  is  no  uncommon  occurrence,  and 
may  be  occasioned  either  by  paralysis  of  the  muscular  tunic, 
or  by  some  obstacle  to  the  outflow  of  the  urine,  as  stricture 
of  the  lu-ethra.  We  think  that  the  amount  of  dilatation  is 
greatest  when  the  muscular  coat  is  paralyzed,  and  that  in  the 
other  class  of  cases,  where  some  obstruction  exists,  the  great 
hj'pertrophy  of  the  muscular  fibres  which  is  induced  prevents 
the  distention  becoming  so  great.  Kokitansky,  however, 
seems  to  consider  obstruction  as  the  most  powerful  cause  of 
dilatation  of  the  bladder.  The  effect  of  the  stronger  con- 
tractile coat  of  the  bladder  in  preventing  dilatation,  is  show^l 
in  some  cases  recorded  in  the  Transactions  of  the  Pathological 
Society,  in  which  it  is  mentioned  that  the  lU'eters  were  much 
distended,  while  the  bladder  was  contracted,  or  not  dilated. 
The  bladder  may  be  so  dilated  as  to  rise  above  the  umbilicus 
considerably,  and  to  contain  twenty  pints  of  urine.  The  para- 
lytic dilatation  depends,  we  believe,  in  some  cases,  on  fatty 
degeneration  of  the  muscular  coat.  Diverticula,  or  partial 
dilatations  of  the  bladder,  are  not  infrequent.  They  are  always 
found  in  cases  in  which  the  muscular  tunic  is  hypertrophied, 
and  seem  to  be  produced  by  protrusions  of  the  mucous  mem- 
brane taking  place  between  the  fasciculi,  which  are  subse- 
quently pushed  outwards  more  and  more  by  the  pressure  of 
the  urine.  The  lateral  portions,  the  posterior  surface,  or  the 
neighbourhood  of  the  fundus,  are  the  situations  m  which 
diverticula  usually  form.  They  have  no  muscular  tiuiic, 
except,  occasionally,  a  few  scattered  fibres,  which  Rokitansky 
suggests  may  be  some  evidence  of  their  being  congenital. 
Calculi  get  into  these  pouches  sometimes,  and  become  so 
lodged  and  concealed  as  to  escape  detection  by  the  sound. 

Contraction  of  the  bladder  most  often  is  rather  apparent 
than  real,  and  depends  on  irritation  of  the  mucous  lining, 
with  hypertrophy  of  the  muscular  coat.  Sometimes  it  is  par- 
tial, or  may  cause  a  kind  of  hom--glass  constriction  of  the 
cavity.  "WTien  a  calculus  is  present,  the  walls  are  sometimes 
found  closely  embracing  it ;  and  a  case  is  mentioned  by  Mor- 
gagni,  in  which  the  bladder  was  so  closely  contracted  around 
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a  needle,  that  there  was  scarce  room  for  anything  more  in  its 
cavity. 

Hypertrophy  of  the  muscular  coat  is  observed  in  cases  where 
that  tissue  is  unusually  exercised,  and  is  often  of  a  manifestly 
beneficial  tendency.  \\lLen  the  mucous  lining  is  irritated  by 
the  contact  of  unhealthy  urine,  perhaxjs  in  some  degree  in- 
flamed or  ulcerated,  the  reflected  stimulus  from  the  spinal 
cord  becomes  more  intense,  and  the  contractions  of  the  mus- 
cular flbres  more  energetic.  Again,  when  in  consequence  of 
stricture,  the  difficulty  of  expelling  the  urine  becomes  great, 
the  contractile  force  is  increased  to  meet  it,  and  this  increase 
is  occasioned  by  the  greater  exertions  which  are  necessary. 
The  appearance  of  the  inner  surface  of  a  bladder  whose  mus- 
cular coat  is  hypertrophied,  is  peculiar,  and  is  well  compared 
by  Rokitansky  to  that  of  the  right  ventricle  of  the  heart. 
The  muscular  fasciculi  become  unusually  prominent,  and  by 
their  divisions  and  mterlacements  produce  a  kind  of  irregular 
network  into  the  meshes  of  which  the  mucous  membrane 
dips,  and  through  which  it  may  be  forced  in  sacculi.  The 
technical  term  for  this  condition  is  columnated,  or  in  the  French 
original,  "  vessie  a  colonnes."  Dr.  Walshe  has  seen  polypoid 
growths  from  the  inner  surface  of  the  bladder,  consisting  of 
prolongations  of  the  mucous  and  submucous  tissue,  in  a  state 
of  simple  hypertrophy.  If  we  except  these,  and  the  diver- 
ticula before  mentioned,  it  does  not  appear  that  there  is  aiiy 
true  hypertrophy  of  the  mucous  lining.  Rokitansky  has,  in 
rare  cases,  seen  the  mucous  membrane  atrophied,  "  reduced  to 
a  very  delicate,  shining  membrane,  resembling  the  arach- 
noid," while  the  muscular  coat  almost  entirely  disappears. 

The  bladder  is  liable  to  various  displacements.  Itniay  form 
the  contents  of  inguinal,  vagmal,  and  perineal  hernise,  it  may 
be  introverted  and  forced  into  the  urethra,  and  even  in  females 
project  from  the  meatus  irrinarius  externally.*  When  hernia 
of  the  bladder  occurs,  it  is  either  in  part,  or,  more  rarely, 
completely  destitute  of  peritoneal  covering.  This  depends 
on  the  anterior  part  of  the  viscus,  which  has  no  serous  cover- 
ing, being  the  flrst  to  prolapse ;  but,  as  the  organ  descends, 
the  posterior  part  which  is  lined,  carries  with  it  the  perito- 
neum, and  thus  forms  a  sac,  into  which  intestine  or  omentum 
is  often  protruded. 

Hypercemia  of  the  bladder  of  a  passive  kind,  occurs  when 
there  is  some  obstruction  to  the  free  passage  of  blood  through 
the  pelvic  veins  and  the  V.  cava ;  it  is,  therefore,  associated 
generally  with  a  similar  condition  of  the  adjacent  viscera. 

*  In  the  Report  of  the  Path.  Soc.  1S52-53,  there  is  an  instance  recorded  by 
Mr  Pilcher,  iu  which  about  two-thirds  of  the  bladder  were  extruded  from 
the  abdomen  through  tlie  iuguiiial  caual,  and  lodged  in  the  scrotum.  The 
hernial  portion  was  large  enough  to  contain  50  oz.  of  fluid. 
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It  produces  increased  secretion  of  mucus,  sometimes  spots  of 
extravasation,  and  occasionally  such  dilatations  of  the  veins  as 
have  been  termed  vesical  hsemorrhoids.  These,  however,  do 
not  appear  like  the  common  little  tumours  of  the  rectvim,  but 
rather  as  promment  and  distended  vessels. 

Inflammation  of  the  bladder  is  much  more  often  seen  iir  a 
chronic  than  in  an  acute  form ;  this  depends  partly  on  the 
acute  stage  of  the  disease  in  recent  cases  having  generally 
subsided  before  death  occurs,  partly  on  the  greater  frequency 
of  cystitis,  which  is  chronic  from  the  commencement.  The 
appearances  in  acute  crjstitis  are  strong  vascular  injection  of 
the  mucous  lining,  with  brownish  patches  in  the  vicinity  of 
the  neck  and  fundus ;  more  or  less  thickening  of  the  mem- 
brane, with  exudation  of  fibrine  or  pus  on  the  surface,  or  foci 
of  the  latter  in  its  substance.  The  mucous  tissue  may  be 
ulcerated  at  several  points,  softened,  or  affected  by  commencing 
gangrene.  Abscesses  may  form  in  the  substance  of  the  parietes, 
and  open  either  into  the  ca-\-ity  of  the  bladder,  or  upon  its 
external  surface.  Sometimes  the  mucous  membrane  is  almost 
completely  destroyed,  a  few  shreds  or  filaments  being  the  only 
traces  remaining,  while  the  muscular  tunic  is  left  as  if  cleanly 
dissected.  This  is  probably  the  result  of  phagedenic  ulcera- 
tion, 

Chrotiic  cystitis  may  be  the  condition  resulting  from  one  or 
more  attacks  of  the  acute  form,  or  may  be  produced  by  the 
extension  of  irrethral  inflammation,  or  by  the  irritation  of 
unhealthy  urine,  or  of  calculi.  Its  characters  are  various 
degrees  of  vascular  injection,  mingled  with  dark-reddish,  slaty 
or  bluish-black  discoloration,  more  or  less  tumefaction  of  the 
mucous  membrane,  with  secretion  of  mucus,  or  muco-pus, 
often  m  considerable  quantity.  Sometimes,  from  the  ii-rita- 
tion  excited,  the  muscular  coat  becomes  hypertrophied  and 
columnated  ;  but  the  more  ordinary  condition  in  chronic  cys- 
titis, is  the  thickening  and  more  or  less  uniform  indiu'ation 
of  the  parietes,  which  assume  an  homogeneous,  lardaceous 
appearance,  doubtless  from  their  infiltration  with  exudation 
matter.  It  not  unfrequently  happens  that  an  acute  attack,  or 
exacerbation,  supervenes  upon  a  state  of  chronic  inflamma- 
tion. The  following  abridged  account  of  the  appearances  wiiich 
then  present  themselves,  is  taken  from  Rokitansky  :  "  The 
bladder  is  found  dilated,  and  filled  with  decomposed,  intensely 
alkaline  urine,  mixed  up  with  blood  of  a  brown  colour,  viscid 
mucus  and  pus,  sanies,  lymph,  and  detached  portions  of  mu- 
cous tissue,  in  the  shape  of  discoloured  flocculi,  or  larger 
patches."  The  mucous  membrane,  incrusted  by  a  deposit  of 
amorphous  and  crystalline  phosphates,  is  sometimes  "  of  a 
dark-red  colour,  appears  spongy,  softened,  and  pultaceous, 
is   easily  detached  and  bleeds ;  when  chocolate- coloured  or 
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greenish,  it  is  found  purulent,  infiltrated  with  sanious  matter, 
or  converted  into  a  friable  fiocculent  tissue,  which  is  traversed 
by  the  urinary  sediment."  In  some  cases,  the  submucous  and 
muscular  tunics  are  exposed,  and  are  in  various  stages  of 
softening,  suppuration,  and  disintegration.  As  the  morbid 
action  advances  outwards,  the  peritoneum  at  last  becomes  in- 
volved, and  general  inflammation  of  this  membrane  may  be  set 
up.  Ulceration,  attended  or  not  with  suppuration,  sometimes 
extends  deeply  and  gradually,  and  at  last  perforates  the  walls, 
when  extravasation  of  urme  takes  place,  if  not  prevented  by 
inflammatory  exudation,  and  adhesion  of  adjacent  parts.  The 
further  progress  of  ulceration  sometimes  forms  a  communica- 
tion with  the  cavities  of  the  adherent  viscera  ;  in  this  way  the 
walls  of  the  rectum,  the  colon,  and  the  ileum,  have  been  per- 
forated, and  their  contents  have  made  their  waj'  into  the  cavity 
of  the  bladder.  AVe  lately  examined  a  portion  of  a  bladder 
which  had  long  been  the  seat  of  calculous  irritation,  and  had 
been  further  inflamed  by  the  operation  for  lithotrity,  the  man 
djdng  of  pyaemia.  The  true  mucous  membrane  was  in  great 
measure  destroyed ;  there  was  no  trace  of  basement  membrane 
or  epithelium  ;  the  tissue  was  thickened  by  indurating  exuda- 
tion and  granular  matter,  and  incrusted  with  amorphous 
granular  particles  and  prisms  of  triple  phosphate  ;  or  scraping 
off  this  layer,  the  sui-face  beneath  appeared  red  and  bleeding. 
No  trace  could  be  found  of  the  muscular  coat,  it  was  replaced 
by  a  thick  layer  of  fat,  consistmg  of  large,  well-formed  vesicles. 
Chronic  or  subacute  inflammation  of  the  bladder  is  very  com- 
monly an  attendant  upon  paraplegia,  and  proves  the  immediate 
cause  of  death.  The  inflammation  is  set  up,  we  conceive,  in 
the  same  way  as  that  of  the  eye  is  when  the  fifth  pair  of  nerves 
has  been  cli\'ided,  and  results  fi-om  loss  of  the  nutrient  power 
of  the  tissues,  and  consequent  stagnation  of  blood  in  toneless 
vessels.  At  the  same  time,  the  urine  rendered  alkaline  by  the 
decomposing  influence  of  the  vesical  mucus  upon  the  urea, 
reacts,  no  doubt,  upon  the  inflamed  membrane  as  a  further 
cause  of  irritation.  The  urine  is  tiu'bid  with  quantities  of 
muco-pus  and  detached  epithelium,  contains  often  albumen, 
sometimes  blood,  and  always  prisms  of  the  triple  phosphate. 
The  coats  of  the  bladder  imdergo  similar  changes  to  those 
above  mentioned,  but  of  a  marked  asthenic  character.  The 
mucous  membrane  is  congested,  and  thickened  and  altered  by 
fibrinous  exudation,  or  purulent,  or  sanious  ;  it  is  incrusted 
by  a  phosphatic  deposit,  and  in  parts  may  be  gangrenous. 
The  muscular  coat  is  also  more  or  less  affected,  and  the  sub- 
mucous tissue,  llokitansky  describes  exudatire  processes  oi  a 
croupy  kind,  as  not  very  unfrequent  in  the  bladder ;  they 
occur  in  the  course  of  exanthematic  diseases,  in  pyaemia  and 
typhus.     The  exudation  does  not  affect  generally  a  large  sur- 
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face,  but  is  limited  "to  round  spots  or  striso."  The  mucous 
membrane  beneath,  the  exudation  is  more  or  less  injected, 
tumefied,  and  indurated,  or  in  processes  of  lower  character  is 
softened  and  converted  into  a  pulpy,  gelatinous,  sanious,  or 
purulent  mass,  or  even  becomes  gangrenous.  Rokitansky 
has  not  seen  variolous  pustules  upon  the  vesical  mucous 
membrane,  as  others  state  they  have,  but  he  mentions,  what 
we  have  once  observed  ourselves,  an  eruption  of  minute  miliary 
vesicles,  containing  a  clear  serosity  upon  the  surface ;  they 
accompany,  he  says,  catarrhal  inflammation  and  slight  ex- 
udative processes,  as  well  as  Asiatic  cholera.  Acute  and 
chronic  inflammation  of  the  muscular  coat  of  the  bladder  are 
both  spoken  and  written  of,  but  the  former  appears  to  take 
place  only  as  a  part  of  general  cystitis,  and  the  latter,  if  it 
intend  more  than  hypertrophy  of  the  muscular  fasciculi,  is 
only  that  general  infiltration  of  the  parietes,  with  induration 
matter,  which  we  have  before  noticed. 

Pericystitis,  however,  seems  to  be  a  more  distinct  affection ; 
it  consists  in  the  spontaneous  inflammation  of  the  cellular 
tissue  surrounding  the  bladder,  arisiaig  either  as  a  primary  or 
a  secondary  process.  It  is  to  be  regarded,  Rokitansky  says, 
as  a  localization  of  pj-oemia.  From  its  original  seat,  it  is  apt 
to  spread  to  the  areolar  tissue  round  the  rectum,  to  the  anus, 
and  into  the  scrotum ;  it  may  involve  also  the  coats  of  the 
bladder,  and  cause  perforation  of  them.  It  is  sometimes  of  a 
chi-onic  form,  and  then  gives  rise  to  induration,  rigidity,  and 
callosity  of  the  bladder. 

Softening  of  the  mucous  membrane,  not  resulting  from 
inflammation,  was  observed  by  M.  Louis  only  twice  out  of  five 
hundred  autopsies  ;  in  these  the  tissue  was  converted  into  a 
kind  of  pale  mucilage.  Rokitansky  has  seen  it  only  once,  in 
a  case  of  typhus. 

Tubercle  is  infrequent  in  the  bladder,  and  is  sometimes  ab- 
sent when  the  kidneys  are  extensively  affected  by  its  deposit. 
It  is  only  met  with  in  the  form  of  separate  granulations,  which 
are  surrounded  by  more  or  less  hyperai'mia,  according  to  the 
rapidity  of  then-  production  ;  these  soften  and  give  rise  to 
circular  ulcers  of  the  mucous  membrane  covering  them.  The 
cervix  and  fundus  are  the  parts  chiefly  afi"ected. 

Cancer  is  much  more  often  seen  in  the  bladder  as  the  ex- 
tension of  disease  from  contiguous  parts,  than  as  the  primary 
phenomenon.  This  at  least  seems  to  be  the  more  general 
opinion  ;  but  Dr.  Walshe  affirms  that  primary  vesical  cancer 
is  far  from  being  so  uncommon  as  is  generally  supposed,  and 
we  are  quite  inclined  to  agree  with  him.  Scirrhus  is  very 
rare  in  the  vesical  parietes.  Mr.  Coulson  has  never  seen  it, 
nor  has  Sir  B.  Brodie,  except  where  it  constituted  part  only 
of  a  morbid  growth.     Rokitansky  mentions  having  seen  it 
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extending  over  large  surfaces  of  the  sides  of  the  bladder. 
Encephaioid  forming  nodulatedprominences,  or  cauliflower-like 
excrescences,  is  the  form  which  vesical  cancer  commonly  as- 
sumes. These  may  be  of  very  various  consistence,  and  often 
very  vascular,  easily  bleeding,  and  situated  especially  at  the 
trigone,  the  neck,  the  fundus,  and  the  vicinity  of  the  urethral 
orifices.  They  are  developed  ia  the  submucous  tissue,  but  as 
they  grow,  the  mucous  membrane  is  destroyed,  and  either 
an  idcer  is  produced,  or  a  soft,  luxuriant,  fungous  mass.  They 
produce  irritation  of  the  bladder,  more  or  less  difficulty  in 
micturition,  and,  in  the  latter  stages,  haemorrhage,  which  may 
be  considerable,  and  difficult  to  arrest.  The  urine  contains 
mucus,  sometimes  blood,  cancerous  detritus,  and  portions  of 
encephaioid  matter  at  various  times  when  they  happen  to 
become  detached. 

MORBID    CONDITIONS    OF    THE    URETHRA. 

We  notice  the  following  malformations :  fissure  on  the  upper 
surface  (episi^adia),  or  on  the  lower  (hypospadia) ;  the  former, 
when  extending  the  whole  length,  occurs  as  a  complication  of 
eversion  of  the  bladder  ;  the  latter  accompanies  fissures  of  the 
scrotum,  and  occasions  a  resemblance  to  the  female  conforma- 
tion. The  urethra  may  terminate  at  various  points  of  its 
normal  course,  in  the  perineum,  the  root  of  the  scrotum,  or 
anywhere  between  this  and  the  glans ;  the  opening  in  these 
unnatural  situations  is  very  small,  and  sometimes  is  completely 
closed  (atresia  urethriie).  A  kind  of  cloacal  formation  may 
also  be  produced  by  the  urethra  terminating  in  the  rectum,  or 
in  the  female  in  the  vagina.  The  diameter  of  the  canal  may 
be  congenitally  narrowed  at  the  extremity,  or  at  other  parts. 

Contraction,  however,  is  much  more  commonly  the  result  of 
inflammatory  disease,  under  which  head  we  shall  describe  it. 

Dilatation  of  the  urethra  is  often  produced  by  some  obstruc- 
tion to  the  flow  of  urine  ;  it  occurs,  for  the  most  part,  in  the 
membranous  portion,  which  is  expanded  into  a  pouch,  some- 
times as  large  as  a  small  orange.  The  mucous  lining  of  these 
pouches  is  usually  "injected  and  thickened,  presenting  fun- 
gous vegetations,  and  occasionally  coated  with  lymph."  The 
urethra  is  frequently  distorted  from  its  normal  direction,  either 
by  the  dragging  of  large  scrotal  herniie  or  hydroceles,  or  by 
the  pressure  of  tumours.  Enlargement  of  the  lateral  lobes  of 
the  prostate  pushes  it  to  one  side,  of  the  middle  lobe  divides 
it  into  two  passages.  The  length  of  the  canal  in  such  cases 
is  increased. 

Lacerations  of  the  urethra  may  be  produced  by  mechanical 
injuries,  by  the  passage  of  fragments  of  calculi,  or  by  ulcerative 
destruction.     They  often  give  rise  to  urinary  fistulse. 

Inflammation  of  the  urethra  of  the  catarrhal  kind  is  ex- 
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ceeclingly  common,  and  constitutes  the  misnamed  gonorrhoea. 
It  commences  at  the  anterior  extremity  and  gradually  pro- 
ceeds hack-wards,  in  very  severe  cases  extending  even  to  the 
bladder.  The  mucous  lining  becomes  swollen,  injected,  and 
covered  with  mucous  or  muco-purulent  secretion.  Its  fol- 
licles and  lacimso  are  attacked,  especially  the  lacuna  magna  ; 
in  the  chronic  state  they  are  enlarged  and  relaxed,  and  pour 
out  as  well  as  the  general  sru-face  a  thin  mucous,  so-called 
gleety,  discharge.  During  the  acute  stage,  when  the  mflam- 
mation  extends  deeper  to  the  fibrous  structure  of  the  corpus 
spongiosum,  exudation  of  fibrme  sometimes  takes  place  in 
the  venous  cells,  which  renders  them  incapable  of  distention, 
and  thus  occasions  during  erection  a  bending  of  the  penis 
towards  the  affected  part  which  is  termed  chordee.  Abscess 
may  form  also  in  the  same  situation  from  suppuration  of  the 
exuded  fibrine,  or,  perhaps,  also  from  severe  inflammation  of 
the  lacunae.  The  inflammation  may  spread  along  the  con- 
tinuous mucous  lining  to  other  adjacent  parts,  to  Cowper's 
gland,  the  prostate,  the  vesiculse  seminales,  and  the  testicles. 
This  extension  of  the  morbid  action  to  other  parts  is  com- 
monly attended  by  a  subsidence  of  it  in  its  original  seat,  so 
that  it  is  often  questionable  whether  actual  metastasis  has  not 
occurred.  The  gonorrhoc^il  discharge  passes  through  the 
same  stages  as  that  from  other  inflamed  mucous  surfaces,  it 
is  at  fu'st  a  thin  mucous  fluid,  then  more  tenacious  and  muco- 
purulent or  purulent,  and  as  the  inflammation  subsides;  it 
becomes  again  thiii  and  pale.  When  a  chancre  coexists  with 
gonorrhoea,  "  the  discharge  has  usually  a  greyish  or  reddish 
tint,  or  sanious  aspect."  The  mucous  follicles  in  the  vicinity 
of  the  meatus  are  liable  to  be  specially  afl'ected  both  in  the 
male  and  female ;  Dr.  Oldham  appears  to  refer  to  this  con- 
dition under  the  name  of  Follicular  inflammation  of  the 
vulva,  and  IQeeberg,  as  quoted  by  Dr.  Adams,  thus  speaks 
of  their  condition  in  the  male  : — "The  orifices  of  the  lacmia? 
become  closed  by  inflammation,  and  in  the  course  of  two  or 
three  days  pustules  are  formed  in  their  places,  which  break 
and  discharge  a  yellow  pus.  The  orifices  of  the  large  mucous 
follicles  are  now  seen  dilated  and  surrounded  by  a  swollen 
dark-red  border,  and  they  discharge  a  muco-purulent  fluid 
into  the  urethra."  The  disease  sometimes  assumes  a  chronic 
form.  The  contact  of  unhealthy  vaginal  secretion  is  the  most 
common  cause  of  urethritis,  and  it  is  important  to  be  aware 
that  this  efi'ect  may  be  produced  by  the  fluids  of  females  who 
are  perfectly  chaste.  Stimulating  injections,  the  irritation  of 
calculous  fragments,  the  presence  of  stimulatmg  diuretics  in 
the  blood,  the  materies  morbi  oi  gout,  of  influenza,  and  the 
suppression  of  cutaneous  eruptions,  are  mentioned  as  causes 
of  this   inflammation.      Abrasions   and   excoriations   of  the 
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urethral  mucous  lining  are  occasionally  found  when  it  is 
inflamed,  but  ulcerations  are  (probably)  always  the  effect  of 
other  causes.  The  syphilitic  poison  producing  urethral 
chancre,  the  presence  of  foreign  bodies,  calculi,  &c.,  the 
irritation  caused  by  a  stricture  in  the  part  behind,  softening 
tubercle,  are  so  many  causes  of  more  or  less  extensive  ulce- 
ration. It  is  said  by  Mr.  Adams  to  occur  in  rare  cases 
spontaneously. 

A  very  frequent  result  of  inflammation  is  stricture.  This 
consists  in  a  narrowing  of  the  canal  from  some  organic 
change  in  the  structure  of  the  part  itself,  or  in  that  of  those 

Fig.  141. 


Slrictm-ed  urethra. 

around.  It  may  affect  any  part,  but  is  most  frequent  in  the 
anterior  part  of  the  membranous  portion.  Out  of  one  hun- 
dred and  eighty-nine  cases  examined  by  Mr.  Phillips,  the 
seat  of  the  strictm-e  was  in  one  hundred  and  thirty-eight 
from  four  to  six  and  a  half  inches  distant  from  the  meatus. 
Contusions  and  Avounds  occasion  stricture  of  the  urethra, 
which  in  severe  cases  of  the  latter  is  extremely  intractable. 
The  simplest  form  of  stricture  is  when  the  canal  is  partially 
occluded  by  a  fold  of  membrane  passing  across  it ;  this  may 
be  of  such  a  shape  that  a  crescentic  or  sometimes  an  annular 
opening  is  left.  Several  of  these  strictures  may  coexist  in 
the  same  urethra ;  as  many  as  eight  are  said  to  have  been 
observed  by  Calot.      They  are  probably  produced  by    the 
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organization  of  fibrine  effused  on  the  mucous  surface  ;  others 
believe  that  they  may  result  from  the  healing  of  an  ulcer,  or 
the  raising  up  of  a  fold  of  the  lining  membrane.  In  the  more 
common  kind  of  strictm-e  the  uretlira  is  narrowed  in  a  much 
greater  extent  of  its  course,  and  sometimes  in  an  extreme 
degree.  Half  an  inch  or  an  inch  is  not  uncommonly  the 
length  of  the  contracted  part,  and  sometimes  the  whole 
extent  of  the  spongy  portion  is  affected.  The  stricture  oc- 
cupies sometimes  one  side,  at  others  it  completely  encircles 
the  canal.  It  is  not  difficult  to  understand  the  mode  of  its 
production,  which  is  very  illustrative  of  the  general  con- 
tractile tendency  of  exudation  matter.  Fibrme  is  effused 
during  inflammation  in  the  mucous  tissue  itself,  or  in  the 
submucous,  as  well  as  sometimes  in  the  corpus  spongiosum  ; 
if  this  be  not  absorbed,  it  passes  into  the  state  of  fibroid  or 
induration  matter,  and  continually  tends  to  shrink  up  and 
contract  into  a  narrower  space.  In  proportion  as  this  takes 
place,  the  canal  must  be  contracted.  The  mucous  membrane 
lining  the  indurated  part  is  often  ulcerated  and  destroyed, 
commonly  from  the  mechanical  effect  of  catheters  pushed 
against  it ;  but  it  may  also  take  place  spontaneously,  and  it 
has  happened  that  the  indurated  part  being  destroyed  by  the 
extending  ulceration,  the  stricture  has  thereby  been  cured. 
A  more  common  and  less  favourable  result  of  deep  ulcera- 
tions is  the  perforation  of  the  canal  and  the  formation  of  a 
fistulous  opening.  When  the  obstruction  occasioned  by  a 
stricture  is  very  great,  and  it  may  be  such  that  the  passage 
^\'ill  hardly  admit  a  bristle,  the  urethra  behind  is  dilated, 
often  inflamed,  and  sometimes  ulcerated,  so  as  to  give  rise 
to  urinary  fistula,  or  effusion  of  urine.  The  bladder  and 
ureters  are  affected  as  we  have  before  described.  Of  course 
the  hypertrophy  of  the  bladder,  by  propelling  the  urine  more 
forcibly  against  the  stricture,  must  tend  to  increase  the 
dilatation  of  the  canal  behind.  The  urethra  is  sometimes 
obstructed  by  warty  growths,  which  are  situated  generally 
near  the  meatus,  and  are  remarkably  vascular ;  they  are 
developed  as  the  result  of  gonorrhoea,  and  polypous  growth 
is  occasionally  found,  but  is  much  more  rare.  Chronic  disease 
of  the  lacunae  sometimes  converts  them  into  small  indurated 
tumours  which  become  imbedded  in  the  corpus  spongiosum  ; 
of  this  kind,  perhaps,  is  an  instance  mentioned  by  Rokitansky 
in  which  numerous  cartilaginous  protuberances  from  the 
size  of  a  millet  seed  to  that  of  a  pea  were  scattered  over  the 
surface  as  far  back  as  the  bulb,  not,  however,  obstructing  the 
passage.  It  may  be  well  to  remind  the  student  that  the 
common  expression  of  "  old  caitilaginous  strictures"  intend 
simply  the  density  and  firmness  of  the  induration  matter, 
and  not  at  all  that  it  contams  any  true  cartilage.     Stricture 
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is  rare  before  puberty,  but  has  been  found  at  the  age  of  ten 
years  ;  it  is  well  to  be  aware  that  it  may  at  this  age  be 
possibly  the  resiilt  of  the  habit  of  masturbation.  Mr.  Adams 
enters  his  caveat  against  the  "  indiscriminate  use  of  stimu- 
lating injections "  as  an  occasional  cause  of  stricture. 
Fibrinous  exudation  in  very  rare  cases  occurs  primarily  on 
the  urethral  mucous  lining,  and  chiefly  in  childi-en.  It  is 
probable  that  it  takes  place  also  here  as  a  secondary  process 
in  the  same  diseases  in  which  it  is  found  in  the  bladder  and 
ureters.  Variolous  pustules  are  not  unfrequent  in  the  urethra. 
Tubercle  is  of  rare  occurrence  in  the  urethra  ;  it  is  only  present 
when  the  entire  urinary  apparatus  is  likewise  aflected.  It 
has  been  found  in  the  miliary  as  well  as  in  the  more  massive 
form.  Cancer  affects  the  urethra,  either  in  the  male  or  female, 
for  the  most  part  as  an  extension  of  adjacent  disease  ;  but 
cases  are  recorded  where  the  growth  in  this  part  was  either 
primary  or  isolated.  Dr.  Walshe  is  inclined  to  think  that 
the  vascular  excrescence  of  the  meatus  in  the  female  may 
"  acquire  a  basis  of  scirrhus,  or  become  infiltrated  with 
encephaloid." 

We  notice  separately  the  morbid  conditions  of  the  female 
urethra.  Displacements  of  the  uterus,  especially  retroversion, 
cause  compression  of  the  passage,  as  also  does  the  pres- 
sure of  the  child's  head  during  laboirr.  Such  compression 
not  unfrequently  produces  sloughing  of  the  parietes  and 
vesico-vaginal  fistula.  Dilatation  of  the  urethra  is  in  rare 
cases  congenital ;  it  is  sometimes  efiected  purposely  for  the 
sake  of  removing  calculi  from  the  bladder,  and  may  be  safely 
carried  to  the  extent  of  permitting  a  stone  one  inch  and  a 
half  in  diameter  to  be  extracted.  Paralysis,  however,  has 
sometimes  resulted,  and  consequent  mcontinence  of  urine 
from  excessive  dilatation.  Prolapsus  of  the  bladder  alters 
the  direction  of  the  canal  of  the  urethra,  so  that  it  passes 
upwards  and  forwards.  There  is  no  essential  difference  be- 
tween catarrhal  inflammation  of  the  female  and  of  the  male 
urethra  ;  it  is  generally  consecutive  to  a  similar  condition  of 
the  vagina.  The  lips  of  the  meatus  are  seen  to  be  swollen, 
and  on  pressure  upwards  muco-pus  flows  from  the  orifice. 
Stricture  is  very  rarely,  indeed,  the  result  of  inflammation, 
which  appears  to  be  owing  chiefly  to  the  circumstance  that 
the  disease  in  the  female  is  not  of  long  dui-ation.  Mr.  Cur- 
ling met  with  a  case  in  which  a  stricture,  attended  with 
complete  retention  of  urine,  was  produced  by  contusion  ex- 
perienced during  a  severe  labour.  The  vascular  tumour  of 
the  meatus  is  thus  described  by  Sir  Charles  Clarke  : — "  Its 
texture  is  seldom  flrm  ;  it  is  of  a  florid  scai'let  colour,  re- 
sembling arterial  blood  ;  and  if  violence  is  oflered  to  it,  blood 
of  the  same  colour  is  eff"used.     It  is  exquisitely  tender  to  the 
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touch  ;  and  if  an  accurate  exammation  of  it  be  made,  it  appears 
to  shoot  from  the  inside  of  the  urethra.  Its  attachment  is  so 
slight  that  it  appears  like  a  detached  body  lying  upon  the 
parts."  Sometimes  the  growths  extend  partially  along  the 
urethra,  or  may  even  be  situated  at  the  neck  of  the  bladder. 
The  tissues  of  the  urethra  occasionally  ruidergo  a  kind  of 
chronic  hypertrophy,  so  as  to  form  "a  bulbous  tumour." 
The  veins  are  enlarged  and  varicose,  and  the  areolar  tissue 
increased  in  quantity,  while  the  mucous  membrane  may  be 
either  thick,  or,  on  the  contrary,  thm  and  shinmg.  A  mucous 
discharge  takes  place  from  the  canal  and  from  the  vagina. 
We  are  much  inclmed  to  consider  this  state  as  more  truly 
deserving  the  name  of  chronic  urethritis  than  that  which 
Dr.  Ashwell  has  so  denominated,  but  which  seems  more  of 
the  natui'e  of  severe  pruritus. 

MORBID  CONDITIONS  OF  THE  URINE. 

A  brief  reswneoi  these,  including  urinary  concretions,  seems 
properly  to  follow  here.  Urine  is  a  fluid  of  amber  colom% 
of  acid  reaction,  rather  aromatic  odour,  quite  clear  and  limpid, 
but  depositing,  after  standing  some  time,  a  delicate  cloudy 
sediment,  varying  in  specific  gravity  from  1015  to  1022,  and 
amomiting  in  the  twenty-foui'  hoiurs  to  from  30  to  40  ounces. 
Its  quantity  and  its  sp.  gr.,  for  the  most  part  vary  inversely, 
so  that  in  the  summer  it  is  less  abundant  and  heavier,  in  the 
winter  more  copious  and  lighter.  The  quantity  of  fluid  taken 
of  course  influences  the  quantity  of  the  secretion ;  if  fresh 
spring-water  be  di'ank  early  in  the  morning,  upon  an  empty 
stomach,  it  will  pass  ofi"  with  extraordinary  rapidity  by  the 
kidneys,  so  that  the  quantity  of  urine  passed  Avill  be  treble  or 
quadruple  the  normal.  Opium,  in  some  persons,  a  few  other 
substances,  and  certam  emotions,  have  the  eflect  of  producing 
an  unusually  aqueous  ru-me,  as  well  as  the  unknown  cause 
of  the  disease  now  called  polydipsia. 

The  acidity  of  the  mine  varies  very  remarkably,  according 
to  the  time  Avhich  has  elapsed  since  food  was  taken  ;  it  is  less 
acid,  or  e'-.en  alkaline,  during  digestion,  especially  of  vegetable 
food,  and  becomes  most  acid  when  digestion  has  been  finished 
for  some  hours.  The  urme  is  often  alkaline  from  the  pre- 
sence of  fixed  alkali  in  healthy  persons  ;  it  is  important  not  to 
confound  this  condition,  which  will  probably  be  replaced  by 
acidity  some  hours  after,  with  alkalescence  from  carbonate  of 
ammonia,  which  is  always  indicative  of  disease.  The  perma- 
nence of  the  blue  colour  of  reddened  test-paper,  which  has 
been  dipped  in  the  urine,  will  distinguish  the  former  condition 
from  the  latter. 

The  limpidity  of  the  urme  is  disturbed  by  a  great  variety  of 
precipitates,  which  we  shall  presently  notice.     If  the  sp.  gr. 
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becomes  very  high,  the  secretion  at  the  same  time  not  being 
diminished  in  quantity,  it  becomes  an  indication  of  disease, 
probably  of  diabetes.  Diminution  of  the  sp.  gr.,  on  the  other 
hand,  the  quantity  not  being  temporarily  rendered  excessive 
by  any  of  the  causes  mentioned,  is  also  a  sign  of  disease  ;  it 
may  be  of  M.  Brightii,  or  polydipsia. 

The  presence  of  sugar  constanthj  in  the  urine  constitutes 
the  malady  called  diabetes,  with  whose  true  pathology  we 
are  as  yet  unacquainted ;  it  seems,  indeed,  certain,  that  in 
health  the  sugar  in  the  blood  is  oxidized  and  converted  into 
carbonic  acid,  while  in  diabetes  the  oxidizing  process  fails ; 
but  it  does  not  appear  that  the  proportion  of  carbonic  acid 
expu-ed  is  diminished  iir  this  disease,  which  certainly,  accord- 
ing to  the  theory,  should  be  the  case.  Sugar  is  detected  -with 
great  readiness  by  the  test  called  Trommer's,  which  consists  in 
the  reduction  of  the  hydi-ated  oxide  of  copper  to  the  reddish 
yellow  sub-oxide,  by  the  deoxidizing  agency  of  the  sugar. 
Oxide  of  silver  may  be  used  as  a  test  in  the  same  way,  and 
will  be  reduced  to  the  metallic  state  if  sugar  be  present. 
It  must  be  remembered  that  ui'ic  acid  and  albumen  will 
act  somewhat  in  the  same  way  as  sugar,  and  probably  other 
substances  have  a  similar  effect,  but  this  is  not  so  rapid  or 
decided  as  that  produced  by  sugar.* 

Albimien  is  often  present  in  the  urine  in  its  soluble  form,  and 
is  best  detected  by  the  addition  of  a  few  drops  of  nitric  acid, 
which  render  it  msoluble,  or  coagulate  it,  so  that  it  falls  down 
as  a  whitish  precipitate.  It  is  necessary  to  remember,  that  the 
addition  of  acid  may  cause  a  precipitate  of  lithates,  which  is 
scarce  distinguishable  from  that  of  albumen,  except  by  being 
re-dissolved  by  heat;  it  is,  therefore,  always  desirable  to  Ijoil  the 
fluid  after  it  has  given  a  precipitate  with  acid.  Rare  cases 
may  occtu-  in  which  the  albumen,  though  present  in  consi- 
derable quantity,  is  so  modified  that  it  does  not  yield  the 
ordinary  reactions.  Dr.  Bence  Jones  has  described  a  sub- 
stance of  this  kind,  which  did  not  precipitate  immediately 
by  nitric  acid,  and  when  heated  did  not  coagulate,  nor  was 
precipitated  when  nitric  acid  was  added  to  the  boiling  urine. 

Chylous  matter  (so-called)  is  occasionally  present  in  the  urine, 
but  it  appears  that  the  essence  of  the  disease  does  not  consist 
in  the  fiowing-off  of  chyle  (from  which  the  name  is  derived) 
constantly  by  the  kidneys,  but  that,  even  during  fastmg, 
liquor  sanguinis,  with  occasionally  some  trace  of  blood,  escapes 
from  the  Malpighian  tufts,  and  forms  ui  the  urine  jelly-like 
coagula.     In  Dr.  B.  Jones's  case  the  influence  of  exercise  in 

*  The  only  difference  between  ordinary  Diabetes  (D.Mellitus  as  it  is  termed) 
and  the  disease  called  D.  insipidus,  consists  in  the  circumstance  that  the 
sugar,  which  is  abundantly  present  in  the  mine,  is  tasteless.  In  composition 
It  is  identical  with  sweet  sugar. 
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promoting  and  of  perfect  repose  in  preventing  this  unnatural 
di-ain  from  the  blood  was  very  marked,  and  showed  clearly 
that  it  resulted  from  some  peculiar  defect  in  the  organization 
of  the  Malpighian  capillaries  which  rendered  them  unable  to 
bear  the  increased  stress  of  the  somewhat  excited  circulation, 
without  allowing  more  transudation  to  take  place  than  was 
natural.  The  white  colour  is  due  to  the  presence  of  oil  in  a 
finely-divided  state,  and  is  most  abundant  after  food.  Urine 
passed  at  this  time  forms  sometimes  a  solid  coagulum  like 
blancmange,  assuming  the  shape  of  the  vessel  in  which  it  is 
contained. 

The  colouring-matter  of  the  urine  is  often  of  a  much  deeper 
tint  than  natural ;  this  is  chiefly  the  case  in  febrile  disorders. 
In  cachectic  and  exhausting  diseases  it  often  appears  deficient, 
the  urine  appearing  pale  and  wheyish.  Uruie  of  high  colour 
is  often  strongly  acid,  in  moderate  or  diminished  quantity, 
and  tends  to  deposit  uric  acid  crystals ;  it  indicates,  in  some  mea- 
sure, a  sthenic  state  of  system.  Urine,  which  is  pale,  is  often 
alkaline  or  neutral,  copious,  more  or  less  clouded  by  mucus 
or  detached  epithelium,  and  tends  to  deposit  prismatic  crystals 
of  triple  phosphate.  TMs  state  is  a  faithful  sign  of  asthenia. 
The  colour  of  the  urine  may  be  altered  by  hsematine  difl'used 
through  it ;  nitric  acid  and  the  microscope  will  then  generally  de- 
monstrate the  presence  of  albumen  and  blood-globules.  Biliary 
pigment  gives  a  remarkably  deep  tint  to  the  urine,  so  that  it 
is  sometimes  justly  said  to  be  like  porter.  This  occui's,  not 
only  when  there  is  actual  jaundice,  but  generally  when  the 
liver  is  congested,  and  is  a  useful  sign  of  this  state.  Its  pre- 
sence is  demonstrated  by  the  play  of  colours  which  takes 
place  when  nitric  acid  is  added,  the  original  tint  passing 
through  green,  blue,  violet,  purple,  to  a  pale  red. 

Urine  is  occasionally  met  Avitli  of  a  blue  colour,  and  this, 
£i-om  the  presence  of  one  of  three  different  pigments,  viz.,  cya- 
nourine,  indigo,  and  Prussian  blue.  It  appears  that  these 
substances  may  be  actually  generated  in  the  economy,  though 
the  two  latter,  of  course,  may  be  derived  from  without. 
Their  pathological  relations  are  quite  unknown,  and  we  m^ist 
refer  for  an  account  of  their  chemical  habitudes  to  Dr.  G. 
Bird's  work.  Nearly  the  same  may  be  said  of  melanourine 
and  melanic  acid,  which  are  black  pigments,  giving  the  urine 
an  inky  aspect.  They  are,  probably,  peculiar  modifications 
of  ha^matine. 

A  great  many  vegetable  colouring  matters  affect  the  urine, 
and  it  should  always  be  considered  whether  an  abnormal  tint 
of  this  fluid  may  not  depend  on  the  presence  of  one  of  them. 
Logwood,  beetroot,  and  rhubarb  are,  probably,  the  most  likely 
to  be  met  with. 

The  quantity  of  tirea  excreted  varies  according  to  the  na- 
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ture  of  the  food  taken  and  the  amount  of  exercise.  Leh- 
mann,  when  livmg  on  an  animal  diet  (thirty-two  hen's  eggs 
daily),  found  that  his  urine,  in  twenty-hours,  contained  819-2 
grs.,  when  a  mixed  diet  was  taken,  the  quantity  was  500-5 
grs.  ;  when  it  was  purely  vegetable,  the  quantity  was  346"5 
grs.,  and  when  non-nitrogenous  it  was  only  237"1  grs.  The 
quantity  of  uric  acid  varied  similarly,  though  not  in  so  great 
a  degree.  Exercise  was  found  by  Lehmann  to  increase  the 
discharge  of  urea,  lactic  acid,  phosphates  and  sulphates  ;  it 
diminished,  however,  that  of  uric  acid,  phosphates  and  sul- 
phates. Dr.  Prout  has  noticed  two  morbid  conditions,  which 
are  often  termed  azof.uria  and  anazoturia,  distinguished  by  an 
excess  and  deficiency  of  urea  respectively.  They  are,  pro- 
bably, not  so  much  essential  maladies  in  themselves  as  symp- 
tomatic of  certain  disordered  states  of  assimilation.  Azoturia 
is  detected  by  a  formation  of  nitrate  of  urea  taking  place  when 

Fig.  142. 
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Urinary  deposits. 

(a)  Various  forms  of  uric  acid. 

(b)  Urates,  pointed,  globular,  and  molecular  (common). 

(c)  Triple  pliosnhate,  prismatic,  and  stellar  forms. 

(d)  Oxal  ite  of  lime,  octohedra,  and  dumb  bells. 

(e)  Cystine. 

nitric  acid  is  added  to  the  unconcentrated  urine  ;  it  is  not  un- 
frequent  in  the  oxalic  acid  diathesis.  The  quantity  of  urea 
in  diabetes  is  considerably  increased :  in  M.  Brightii  it  is,  as  we 
have  seen,  greatly  diminished. 

Deposits  of  uric  acid  in  crystals,   or  of  its   combinations 
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with  ammonia  or  soda,  are  exceedingly  common.  Now,  with 
regard  to  these,  it  is  first  to  be  mentioned,  that  there  are  no 
certain  e\idences  of  an  increased  excretion  taking  place.  Dr. 
Bence  Jones  has  sho-\ra  that  urine,  which  appears  thick  from 
a  deposit  of  urates,  may  contain  actually  less  uric  acid  than 
urine  which  remams  clear,  in  the  proportion  of  0-52  to  0-87. 
The  appearance  of  uric  acid  crystals  depends  on  increased 
acidity  of  the  urine,  though  we  do  not  certainly  know  what 
is  the  cause  of  this  ;  probably,  however,  the  acid  phosphate 
of  soda.  Three  circumstances  may  occasion  a  deposit  of 
lithates  :  (1.)  An  increased  formation  of  them  ;  (2.)  Increased 
acidity  of  the  urine ;  (3.)  a  low  temperature.  The  primary 
form  of  uric  or  lithic  acid  is  the  rhombic  prism  ;  but  there 
are  innumerable  modifications  of  it,  chiefly  depending  on 
an  elongation  of  its  long  and  diminution  of  its  short  dia- 
meter, with  rounding  off  of  its  angles,  or  on  an  approach  to 
the  rectangular  form.  The  crystals  often  cohere  in  a  radiated 
form.  Their  colour  is  commonly  a  reddish  yellow  derived 
from  the  urinary  pigment,  but  they  are,  when  pure,  colour- 
less. The  common,  so-called  lateritious  sediment,  is  in  like 
manner  coloured  by  the  pigment  of  the  urine,  and  occurs 
sometimes  nearly  white.  It  consists  of  urate  of  soda,  with 
small  proportions  of  urate  of  ammonia  and  lime.  This  is 
positively  stated  by  Lehmann,  and  we  have  satisfied  ourselves 
of  his  being  correct.  Under  the  microscope  the  deposit  is 
seen  to  consist  of  minute  granules,  which  cohere  together  in 
somewhat  branching  lines  or  shapeless  masses.  Occasionally 
large  opaque  globules  are  seen,  and  separate  needle -like  crys- 
tals, or  the  latter  are  observed  radiating  from  a  centre,  which 
may  be  constituted  by  one  of  the  large  globules.  These  forms, 
however,  we  have  scarcely  observed,  except  in  urates  of  pot- 
ash, soda,  or  lime,  artificially  prepared.  Their  ready  solubi- 
lity by  heat,  and  the  deposition  of  uric  acid  crystals  on  the 
addition  of  acid,  are  sufficient  tests  for  all  urates.  The  ap- 
pearance of  a  sediment  of  lithates  can,  in  many  cases,  scarcely 
be  considered  morbid  ;  it  results  from  some  diminution  in  the 
cutaneous  transpiration,  some  slight  dyspepsia,  &c.  In  febrile 
diseases  it  is  of  very  common  occurrence,  especially  in  gout 
and  rheumatism.  It  is,  however,  particvdarly  to  be  observed, 
that,  in  acute  gout,  before  the  paroxysm,  and  in  chi-onic  gout, 
the  quantity  of  uric  acid  in  the  urine  is  diminished,  while  it 
accumulates  in  the  blood.  (Lehmann  and  Garrod.)  In  va- 
rious diseases  of  the  heart  and  lungs  which  interfere  with 
respiration,  in  cirrhosis  of  the  liver,  at  the  close  of  paroxysms 
of  ague,  the  urine  deposits  a  sediment  of  lithates  abundantly. 
Phosphoric  acid  exists  in  the  urine,  combined  with  soda, 
ammonia,  lime,  and  magnesia.  The  insoluble,  earthy  phos- 
phates are  held  in  solution  by  the  acid  phosphate  of  soda. 
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When  the  urine  becomes  alkaline  from  the  presence  of  am- 
monia a  deposit  takes  place,  which,  if  the  alkalescence  be 
slight,  consists  of  the  monobasic  phosphate  of  ammonia  and 
magnesia  (HO,  NH^O,  Mg  0)+Po  O,,  if  considerable  of  the 
bibasic  (NH^O,  2MgO)  +  Po  O,.  The  former  is  in  the  shape  of 
separate  prismatic  crystals,  the  latter  of  dentated  laminae, 
radiating  from  a  centre  something  like  a  star-fish.  Simple 
star-like  and  penniform  shapes  of  the  monobasic  salt  are  also 
described  by  Dr.  G.  Bird.  Deposits  of  phosphate  of  lime  are 
occasionally  met  with  as  opaque  amorphous  granular  sedi- 
ments. The  presence  of  any  of  the  phosphatic  deposits  gene- 
rally indicates  a  feeble  and  depressed  state  of  system,  with 
nervous  irritation.  The  quantity  of  earthy  and  alkaline  phos- 
phates m  the  urine  may  be  greatly  increased,  without  the 
appearance  of  any  deposit,  or  any  tendency  to  alkalescence. 
Dr.  Bence  Jones  states,  that  the  alkaline  condition,  with  its 
frequent  accompaniment  of  triple  phosphate  crystals,  "has  no 
relation  of  any  sort  or  kind"  to  an  increase  in  the  total  amount 
of  phosphates.  The  disease  in  which  these  are  most  abimdant 
is  acute  inflammation  of  the  brain  ;  in  delirium  tremens  they 
are  remarkably  deficient,  if  no  food  is  taken. 

Oxalate  of  lime  is  not  unfrequently  found  in  the  urine  as  a 
sediment  which  appears  to  the  eye  like  a  delicate  mucous 
cloud,  but  is  seen  under  the  microscope  to  consist  of  multi- 
tudes of  octohedral  crystals,  minged  in  rare  instances  "with 
dumb-bell  forms.  The  pathological  importance  of  a  deposit  of 
oxalates  has  been  considered  doubtful,  and  it  is  certain  that 
it  may  easily  be  over-estimated.  The  conclusions  which  Mr. 
Coulson  adopts  (p.  79,  of  his  work  on  Diseases  of  the  Bladder), 
we  believe  to  be  correct.  These  are,  that  the  occasional  pre- 
sence of  a  few  crystals  is  no  indication  of  disease,  that  the 
ingestion  of  aliments  containing  oxalates  may  occasion  a  de- 
posit of  this  kind,  that  the  same  effect  may  be  produced  by 
sparkling  wines  or  ales,  that  such  crystals  are  often  observed 
in  the  urme  of  those  suffering  from  acute  rheumatism,  and  in 
that  of  persons  -with  emphysematous  lungs,  or  who  are  short- 
breathed  from  other  causes,  that  it  is  of  very  frequent  occur- 
rence at  the  commencement  of  convalescence  from  acute  dis- 
ease ;  but  that  its  constant  presence  in  the  urine  of  persons 
who  are  not  to  be  included  in  any  of  the  above  classes,  is  a 
valuable  symptom  of  a  peculiar  dyspepsia,  generally  attended 
with  a  remarkable  train  of  nervous  symptoms. 

Cystine,  or  cystic  oxide,  is  of  rather  rare  occurrence  ;  it  is 
said  to  be  of  scrofulous  and  decidedly  hereditary  character. 
A  patient  of  our  own,  whose  urine  contained  an  abvmdance  of 
it  for  some  time,  was  very  eccentric,  and  had  a  sister  affected 
with  mania.  It  forms  a  whitish  sediment,  consisting  of  hex- 
agonal tablets  of  various  size,  mixed  in  our  case  with  much 
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fatty  matter.  The  tablets  are  often  serrated  at  the  edges,  and 
contain  some  oily  matter  in  their  centres. 

Carbonate  of  lime  often  occurs  in  the  urine,  in  the  form  of 
an  amorphous  powder,  when  it  deposits  phosphates  ;  it  is  pro- 
duced by  the  decomposition  of  phosphate  of  lime  by  carbonate 
of  ammonia,  derived  from  the  urea. 

Calculi  are  concrete  masses,  made  up  of  one  or  more  of  the 
various  substances  we  have  mentioned,  the  several  particles 
of  which,  if  crystalline,  are  held  together  by  mutual  attraction ; 
if  amorphous,  are  united  together  by  some  animal  matter. 
Thus  Dr.  Walshe  states  the  case,  and  no  doubt  correctly  ;  but 
we  have  recently  examined  a  small  calculus,  which  consisted  of 
octohedi-a  of  oxalate  of  lime,  united  together  by  a  consider- 
able quantity  of  mucus,  in  which  they  were  imbedded.  The 
following  description  of  the  several  A'arieties  of  calculi  is  an 
abbreviation  of  Dr.  Front's  : — (1)  The  lithic  acid  calculus  is 
generally  of  a  brownish  red,  or  fawn  colour,  sometimes  ap- 
proaching that  of  mahogany.  Its  outer  surface  is  commonly 
smooth,  the  sectional  displays  numerous  concentric  laminae. 
Its  shape  is  generally  ovoid ;  its  size  very  various ;  it  is  the 
commonest  species ;  dissolves  completely  in  liquor  potassse, 
and  in  nitric  acid  with  heat,  the  dry  residuum  presenting  a 
beautiful  pink  colour.  (2)  Lithate  of  ammonia  calculus  is 
of  a  clay  colour,  composed  of  concentric  layers ;  its  outer 
surface  smooth,  or  slightly  tuberculated ;  its  sectional 
marked  by  concentric  layers.  It  chiefly  occurs  in  chil- 
dren under  puberty,  and  hence  is  generally  small,  and  rather 
rare.  It  behaves  in  several  respects  like  the  preceding, 
but  is  more  soluble  in  water,  and  gives  off  ammonia  when 
heated  •with  caustic  potash.  (3)  The  oxalate  of  lime  calculus 
is  generally  of  a  dark  brown  coloiu",  from  adhermg  and  altered 
blood,  but  may  be  pure  white.  Its  surface  is  rough  and  tuber- 
culated (mulberry),  its  texture  is  hard  and  laminated.  When 
heated  it  is  decomposed,  the  acid  being  destroyed,  and  an 
alkaline  ash  (lime)  remaining.  Heated  in  a  tube  with  sul- 
phuric acid,  carbonic  acid  and  carbonic  oxide  gases  are  given 
off,  and  may  be  recognized  by  the  former  being  absorbed  by 
liquor  potassse,  and  the  latter  burning  with  a  blue  flame. 
(4)  The  cystic  oxide  calculus  is  of  a  yellowish  white ;  its  sur- 
face is  smooth,  and  of  a  crystalline  aspect.  It  is  not  lami- 
nated, but  appears  to  be  made  up  of  a  multitude  of  irregularly 
aggregated  crystals,  and  has  internally  "the  colour  and  shin- 
ing look  of  bees'-wax."  It  is  soluble  both  in  acid  and  alka- 
lies, and  crystallizes  in  hexagonal  tablets  from  its  ammoniacal 
solution.  (5)  The  phosphate  of  lime  calculus  is  of  a  pale 
brown  colour,  and  smooth  jjorceianeous  surface.  It  is  regu- 
larly laminated,  and  the  lamina}  are  vertically  striated.  It 
is  not  common,  and  does  not  attain  a  large  size ;  is  soluble 
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in  hydrochloric  acid,  and  precipitated  from  its  solution  by 
liquor  animoniEe  as  a  white  powder.  (6)  Phosphate  of  ammonia 
and  magnesia  calculus  is  nearly  white,  its  surface  is  uneven ; 
it  is  friable,  and  not  laminated,  except  in  some  rare  instances, 
when  it  is  hard,  crystalluae,  and  more  or  less  transparent  and 
laminated.  It  yields  ammonia  when  heated,  fuses  with  diffi- 
culty, is  soluble  in  dilute  hydrochloric  acid,  and  is  preci- 
pitated from  this  solution  by  ammonia  as  prisms  or  stellse. 
(7)  The  fusible  calculus,  a  mixture  of  the  two  preceding,  is 
whiter  and  more  friable  than  any  other,  often  of  very  large 
size,  and  occurs  frequently.  It  melts  readily,  is  soluble  in  di- 
lute hydrochloric  acid,  and  its  ammoniacal  precipitate  consists 
of  amorphous  particles  and  stellar  crystals.  (8)  The  alter- 
nating calculus  is  made  up  of  two  or  more  layers  of  different 
urinary  deposits  as  seen  in  the  following  examples  ;  a  nucleus 
of  uric  acid  may  exist  with  a  covering  of  urates,  oxalate  of 
lime,  or  phosphates, — the  nucleus  may  be  oxalate  of  lime 
with  a  covering  of  ui-ic  acid,  urates,  or  phosphates  ;  a  nucleus 
of  uric  acid  may  be  covered  by  oxalate  of  lime,  and  this  by 
mixed  phosphates,  or  the  latter  may  be  replaced  by  uric  acid  ; 
again,  a  nucleus  of  oxalate  of  lime  may  be  covered  by  uric 
acid,  oxalate  of  lime,  and  phosphate  of  lime  in  succession. 
More  than  half  the  whole  number  of  calculi  are  alternating, 
and  it  is  especially  to  be  observed,  that  in  a  very  great  pro- 
portion of  instances,  the  outer  crust  consists  of  phosphates  ; 
so  that  Dr.  Prout  has  stated  it  as  a  law,  that  a  decided  depo- 
sition of  the  mixed  phosphates  is  not  followed  by  any  other. 
(9)  The  carbonate  of  lime  calculus  is  very  uncommon  ;  it  is 
perfectly  white,  and  very  friable.  We  think  it  is  occasionally 
found  as  a  coating  to  renal  calculi,  being  thrown  out  from 
the  irritated  mucous  membrane.  In  one  such  case  it  ap- 
peared under  the  microscope  as  grains  and  roimd  globules, 
about  the  size  of  those  of  the  blood ;  it  effervesces  strongly 
with  acid,  and  the  lime  after  neutralization  with  ammonia 
can  be  precipitated  by  oxalate  of  ammonia.  (10)  Uric  or 
xanthic  oxide  calculi  are  very  rare  ;  they  are  of  a  light  brown 
colour  externally,  "  and  of  a  brownish  flesh-colour  in  their 
interior  ;"  their  surface  is  smooth  and  polished ;  they  consist 
of  concentric  layers,  and  assume  a  waxy  lustre  on  being 
rubbed.  For  its  chemical  characters  we  refer  to  Mr.  Coul- 
son's  work,  p.  282.  (11)  The  fibrinous  calculus  is  of  small 
size,  of  amber  colour,  and  waxy  consistence,  and  is  probably 
only  indurated  fibrine,  or  mucus,  therefore  not  a  true  urinary 
concretion. 


CHAPTER  XXXVI. 

ABNORMAL  CONDITIONS  OF  THE  MALE  GENERATIVE  ORGANS. 

Testicles  and  vasa  deferentia. — There  is  no  sufficient  evidence 
to  show  that  more  than  two  testicles  ever  exist.  They  are 
absent  when  the  entire  sexual  apparatus  is  wanting,  and  in 
some  rare  cases  they  are  imperfectly  formed,  or  one  only  may 
exist.  An  apparent  absence  of  one  or  both  glands  at  birth 
is  not  very  unfrequent,  the  descent  of  the  organ  being  arrested 
or  delayed,  so  that  it  lies  in  the  groin,  the  inguinal  canal,  or 
the  lower  part  of  the  abdomen.  Of  one  hundred  and  three 
male  infants  examined  by  "Wrisberg  at  the  time  of  birth,  seventy- 
three  had  both  testicles  in  the  scrotum,  while  in  twenty- one 
one  or  both  were  in  the  groin,  and  the  remainder  had  one  or 
both  in  the  abdomen.  He  found  the  imperfection  more  fre- 
quently on  the  left  than  on  the  right  side,  in  the  proportion  of  7 
to  6.  Mr.  Curlmg  believes  that  if  the  descent  does  not  take 
place  within  twelve  months  after  birth,  it  is  seldom  fully  and 
perfectly  completed  afterwards  without  being  accompanied 
by  hernia.  The  reason  of  this  is  sufficiently  apparent,  the 
pressure  of  the  muscular  walls  of  the  abdomen  must  tend  to 
cause  the  descent  of  the  intestine  through  the  open  inguinal 
canal.  When  the  testicle  is  still  in  the  abdomen  at  birth,  it 
may  descend,  and  usually  does,  within  a  few  weeks  (it  did  so 
in  ten  out  of  the  twelve  cases  mentioned  by  Wrisberg),  or  it 
may  not  de^^cend  till  some  time  before  puberty,  or  it  may  not 
appear  at  all.  The  cause  of  the  testis  remaining  in  the  ab- 
domen is  considered  by  Mr.  Curling  with  much  probability  to 
be  owing  either  to  paralysis  and  defective  development  of  the 
cremaster  muscle,  or  to  the  contraction  of  adhesions  between 
the  gland  and  some  adjacent  viscus.  The  discovery  of  the 
continuation  of  muscular  fibres  from  the  fixed  attachment  of 
the  cremaster  up  along  the  gubernaculum  to  the  testis  in  its 
primitive  situation  by  the  side  of  the  vertebral  column  in- 
clines us  strongly  to  believe  that  these  fibres  must  be  the 
agents  in  causing  the  descent  of  the  gland  into  its  appointed 
place.  Contraction  of  the  external  abdominal  ring  is  also 
mentioned  as  one  of  the  causes  impeding  the  descent  of  the 
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testis.  In  rare  instances  the  testis  wanders  into  other  situa- 
tions— one  has  been  found  in  the  perinseum,  the  other  being 
normally  placed  ;  and  in  two  instances  a  testicle  has  preferred 
to  make  its  exit  by  the  crural  instead  of  the  inguinal  canal. 
Sometimes  it  happens  that  the  gland  is  turned  round  in  the 
scrotum,  so  that  its  anterior  face  becomes  posterior.  It  is 
quite  ascertained  that  the  abnormal  situation  of  the  testes  in 
the  abdomen  is  by  no  means  inconsistent  with  the  full  dis- 
charge of  their  function.  Cases  are  occasionally  met  -vvith  in 
which  the  glands  remaining  in  the  abdomen  have  been  small 
and  undeveloped,  but  this  imperfection  could  not  be  de- 
pendent on  the  unnatural  position,  as  the  analogy  of  animals 
and  positive  observation  in  men  shows. 

The  vas  deferens  may  be  absent  in  a  greater  or  less  extent, 
and  even  the  epidydimis  has  been  foiind  in  great  part  defi- 
cient. What  is  very  remarkable  is,  that  in  several  of  these 
cases  the  testicle  was  fully  formed,  and  though  incapable  of 
fulfilling  its  function,  was  scarcely  less  than  the  other.  Ex- 
periments on  animals  have  also  shown  that  obliteration  of 
their  excretory  ducts  does  not  cause  necessarily  atrophy  of 
the  testes,  nor  efface  in  the  individual  the  characteristic  marks 
of  the  male  sex.  The  most  usual  and  least  degree  of  this 
imperfection  is,  that  the  vas  deferens  terminates  in  a  blind 
extremity  before  reaching  the  vesicula  seminalis.  There  is  no 
such  condition  known  as  truehi/jjertrojjhyoithetestes ;  the  gland 
may  become  greatly  enlarged  when  attacked  with  inflamma- 
tion, or  when  it  is  the  seat  of  morbid  growths  ;  but  while  in 
the  fullest  activity  of  its  function  it  does  not  exceed  the 
normal  §ize.  This,  no  doubt,  depends  on  its  secretions,  which 
of  course  may  be  formed  in  very  varying  quantities,  rapidly 
passing  off  by  the  excretory  duct.  An  increased  production 
of  semen  by  the  testis  would  correspond  to  apparent  hyper- 
trophy of  the  thyroid  by  dilatation  of  its  cavities. 

Atro2)hij  of  the  testis,  either  congenital  from  defective  deve- 
lopment, or  acquired,  is  not  unfrequent.  Several  instances 
are  mentioned  by  Mr.  Curling,  in  which  the  penis  and  tes- 
ticles of  persons  arrived  at  the  age  of  puberty,  or  of  adults, 
did  not  exceed  the  size  of  those  of  children ;  two  of  these  were 
of  weak  mind,  but  this  condition  is  by  no  means  the  frequent 
accompaniment  of  cretinism  or  idiocy.  A  case  recorded 
by  Mr.  Wilson  shows  the  mfluence  of  aroused  mental  emo- 
tions in  producing  the  due  development  of  the  generative 
organs,  which  had  not  taken  place  at  the  twenty-sixth  year  of 
age.  The  atrophy  of  the  testis  in  old  age  comes  on  very 
gradually,  the  organ  becomes  flabby,  and  its  tissues  dis- 
coloured, but  is  often  little  diminished  in  size. 

Mr.  Curling  states  that  the  ordinary  weight  of  a  sound 
testicle,  in  a  healthy  adult,  is  about  six  drachms,  great  indi- 
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vidual  differences,  however,  being  often  met  with,  as  well  as 
differences  between  the  two  glands  ;  the  left  was  heavier  than 
the  right  in  five  cases  out  of  six.  If  the  weight  fall  below 
three  drachms,  the  organ  may  be  certainly  said  to  be  in  a 
state  of  atrophy.  "  A  testicle  in  an  advanced  state  of  wasting, 
not  arising  from  disease  of  the  gland,  usually  preserves  its 
shape,  but  feels  soft,  having  lost  its  elasticity  and  firmness. 
Its  texture  is  pale,  and  exhibits  few  blood-vessels  ;  the  lobuli 
and  septa  dividing  the  lobes  are  indistinct,  and  the  former 
cannot  be  so  readily  drawn  out  into  shreds  as  before.  The 
epidydimis  does  not  usually  waste  so  soon,  nor  in  the  same 
degree,  as  the  body  of  the  testicle.  It  sometimes,  however, 
loses  its  characteristic  appearance  ;  and  I  have  even  found 
it  reduced  to  a  few  fibrous  threads.  The  fluid  pressed  out 
of  the  wasted  testicle  and  epidydimis  is  entirely  destitute  of 
spermatic  granules,  and  spermatozoa.  In  many  instances 
adipose  tissue  is  deposited  behind  the  tunica  vaginalis,  and 
encroaches  on  the  epidydimis,  and  the  posterior  part  of  the 
testicle.  Fatty  matter  is  also  found  in  the  glandular  sub- 
stance of  atrophied  testicles.  The  structui-es  composing  the 
spermatic  cord  undergo  a  corresponding  dinimution,  the  cre- 
master  muscle  disappears,  the  nerves  shrink,  and  the  vessels 
are  reduced  in  size  and  number.  The  vas  deferens,  though 
small,  can  generally  be  injected  with  mercury  as  far  as  the 
commencement  of  the  epidydimis.  The  testis  of  a  man,  aged 
thii'ty-four,  dying  of  scrofulous  disease  of  the  lungs  and  kid- 
neys, weighed  little  more  than  two  drachms.  The  vas  defe- 
rens and  epidydimis  appeared  healthy.  The  wall  of  the  tubes 
had  a  fibroid  aspect,  and  there  were  numerous  fibre-forming 
nuclei  on  their  surface.  Their  epithelial  Iming  was  every- 
where in  a  state  of  fatty  degeneration ;  it  was  reduced  to  atro- 
phied, sometimes  fattily  degenerated,  nuclei,  and  small  cor- 
puscles made  up  of  oily  molecules.  The  aspect  of  the  gland 
tissue  was  dirtj'  yellow ;  it  was  soft  and  flaccid.  A  testicle 
atrophied  from  disease  is  not  only  of  diminished  size  and 
weight,  bu't  is  altered  in  shape,  being  uneven  and  irregular, 
and  sometimes  of  an  elongated  form.  The  surfaces  of  the 
tunica  vaginalis  are  adherent,  and  its  cavity  is  partly  or  en- 
tii-ely  obliterated.  There  is  no,  or  very  little,  trace  of  the 
proper  glandular  structure,  the  organ  being  converted  mto 
fibrous  tissue  of  a  firm  texture.  It  loses  its  peculiar  sensi- 
bility to  pressui'e,  but  is  sometimes  the  seat  of  morbid  sensi- 
bility." The  causes  of  atrophy  of  the  testis  are  very  various  : 
— deprivation  of  its  supply  of  blood  from  obliteration  of  the 
spermatic  artery,  injuries  of  the  ^pinal  cord,  producmg  para- 
plegia, and  probably  therewith  the  loss  of  the  nervous  influ- 
ence necessary  for  the  gland,  inflammation  of  its  tissue,  over- 
excitement  of  the  organ,  the  long-continued  use  of  iodine, 
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which  is  said  to  affect  the  female  breast  similarly,  tubercular 
elephantiasis,  injuries  to  the  back  of  the  head  and  nape  of 
the  neck,  the  pressure  of  effusions,  and  of  large  hernise,  neu- 
ralgia,— all  appear,  on  good  evidence,  to  be  real  causes  of 
atrophy  of  the  part  in  question.     The  most  common  cause  is 


Inflammation  of  tunica  vaginalis,  after  application  of  caustic,  the  aperture 
made  by  this  is  shown  at  *.  There  are  flocculi  of  lymph  on  the  serous  surface 
of  the  testis.— From  Mr.  Curhng's  article. 

inflammation  ;  and  it  is  easy  to  understand  how  the  effusion 
of  fibrine  withm  the  unyielding  capsule  of  the  gland  should 
compress  and  obliterate  the  blood-vessels,  as  well  as  the 
tubuii  seminiferi  themselves. 

The  serous  covering  of  the  testis,  the  tunica  vaginalis,  is 
liable  to  be  attacked  bj^  acute  inflammation,  and  then  suffers  as 
other  serous  membranes  do.  The  membrane  becomes  thick- 
ened and  injected  with  blood,  and  is  coated  with  a  more  or 
less  considerable  quantity  of  fibrinous  exudation.  Serum  is 
at  the  same  time  effused  into  the  cavity,  and  is  rendered  tur- 
bid by  flakes  of  fibrine  floating  in  it.  The  exudation  may 
take  the  form  of  pus,  but  this  rarely  occurs.  The  unabsorbed 
fibrine  very  commonly  forms  adhesions  between  the  opposing 
surfaces,  which,  in  time,  become  very  firm  and  dense,  and 
may  obliterate  the  cavity.  It  is  by  no  means  rare  to  find  ad- 
hesions, to  some  extent,  in  the  ttinica  vaginalis  ;  Mr.  Curling 
observed  such  in  nine  out  of  twenty-four  instances.  The 
epidydimis  is  prone  to  partake  in  the  inflammation  of  the 
tunica  vaginalis,  and  vice  versa. 
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Hydrocele  is  a  dropsy  of  the  serous  covering  of  the  testis, 
and  does  not  differ  essentially  from  dropsies  of  other  serous 
sacs.  The  fluid  is  usually  clear,  and  of  a  straw  colour,  some- 
times turbid,  with  albuminous  flocculi,  and  not  unfrequently 
contains  a  considerable  quantity  of  shining  particles  of  cho- 
lesterine.  Its  quantity  is  sometimes  yery  considerable  ;  six 
quarts  are  said  to  have  been  "withdrawn  in  the  case  of  Gibbon, 
The  serous  membrane  in  old  hydroceles  may  be  more  or  less 
thickened,  and  even  the  seat  of  calcareous  deposit.  Adhe- 
sions formed  between  the  two  layers  of  the  tunica  vaginalis 
may,  according  to  theii"  length  and  extent,  alter  the  usual 


Drawing  of  large  hydrocele,  combined  with  scrotal  hernia.— Curling's 
Art.  on  Testis  Cyclop.  Anat.  and  Phys. 

position  of  the  testicle,  so  that  it  appears  in  front,  instead  of 
lying  at  the  posterior  and  lower  part  of  the  distended  sac  ;  or 
they  may  subdivide  the  cavity,  and  produce  thus  a  multi- 
locular  hydrocele.  The  natural  cul-de-sac  which  exists  be- 
tween the  epidydimis  and  the  body  of  the  testicle,  on  the 
outer  side,  is  sometimes  much  distended,  so  as  to  form  a 
pouch,  which  projects  on  the  inner  side  of  the  gland.  The 
morbid  action  in  hydrocele  is  confined  to  the  serous  mem- 
brane ;  the  testis  either  remains  natural,  or  is  somewhat  flat- 
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tened,  and,  in  some  cases,  partially  atrophied  by  the  pressure 
of  the  fluid.  When,  however,  the  original  seat  of  diseaseis 
in  the  gland  itself,  the  serous  covering  is  often  secondarily 
involved,  so  that  serous  effusion  in  the  sac  very  often  is  asso- 
ciated Avith  chronic  orchitis,  or  other  diseases  of  the  testicle. 
This  combination  is  termed  a  hydro-sarcocde.  There  is  con- 
tradictory evidence  on  the  question,  whether  hydrocele  is 
more  common  on  the  right,  or  on  the  left.  Mr.  Curling's 
observations  show  that  the  right  side  is  most  often  affected. 

In  congeiiital  hydrocele  the  dropsical  tunica  vaginalis  retains 
its  foetal  communication  with  the  peritonseal  cavity. 

Encysted  hydrocele,  as  it  is  called,  proceeds  from  the  develop- 
ment of  new  cysts  beneath  the  serous  membrane.  These  are 
exactly  similar  to  the  simple  cysts  we  have  described,  p.  176, 
having  a  wall  of  thin  fibrous  tissue,  and  a  lining  of  tesselated 


Encysted  hydrocele  of  tunica  vaginalis.— From  Mr.  Curling's  Article. 

The  cyst  is  between  the  tunica  albugiuea  and  the  tunica  vaginalis  of  the 

testis. 

epithelium,  with  usually  limpid,  fliiid  contents.     They  may 
be  situated  (1)  "  beneath  the  visceral  portion  of  the  tunica 
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vaginalis,  investing  the  epidydimis  ;  (2)  between  the  testicular 
portion  of  the  tunica  vaginalis  and  the  tunica  albugmca,  which 
are  thus  separated  from  each  other  ;  (3)  between  the  layers 
of  the  loose  or  reflected  portion  of  the  tunica  vaginalis."  In 
the  two  last-mentioned  situations  they  rarely  occur.  When 
formed  on  the  epidydimis,  they  sometimes  carry  the  serous 
membrane  outwards  as  they  enlarge,  so  that  they  become 
pedunculated,  just  as  the  small  serous  cysts  in  the  neighbour- 
hood of  the  ovary  often  do  with  the  peritoneum.  Mr.  Cur- 
ling states,  that  these  pedunculated  cysts  do  not  acquire  a 
large  size,  seldom  exceeding  that  of  a  currant.  Several  cysts 
may  co-exist  in  the  same  gland,  and,  when  opened,  produce 
the  appearance  of  a  sacculated  arrangement.  The  walls  of 
the  cysts  are  liable  to  inflammation,  which  causes  their  con- 
tents to  be  mingled  -with  A'arious  exudations  of  serum,  fibrme, 
or  even  blood.  Spermatozoa  are  very  frequently  present  in 
the  fluid  of  encysted  hydroceles,  to  which  they  impart  a  milky 
or  opaline  opacity.  They  subside  to  the  bottom  of  the  vessel, 
where  the  fluid  is  left  at  rest,  leaving  the  upper  portion  more 
transparent,  but  containmg  some  albumen,  which  is  not  found 
in  the  limpid  contents  of  ordinary  cysts  of  this  kmd.  It  is 
extremely  probable  that  they  make  their  way  into  the  cysts 
in  consequence  of  rupture  of  some  seminal  canal  lying  in  con- 
tact with  them,  just  as  a  biliary  duct  sometimes  opens  into  the 
sac  of  an  hydatid.  This  opinion  is  confirmed  by  the  circum- 
stance, that  patients  generally  report  the  swelling  to  have 
commenced  after  some  injury  to  the  testicle.  Spermatozoa 
are  rarely,  if  ever,  present  in  the  fluid  of  common  hydrocele. 
In  one  case,  a  few  seemed  to  have  escaped  into  the  general 
cavity,  from  the  rupture  of  a  small  cyst. 

Diffused  hydrocele  of  the  spermatic  cord  is  a  rare  afiection. 
It  consists  in  the  enlargement  of  the  cells  of  the  areolar  tissue, 
and  their  distension  with  a  white  or  yellowish  serous  fluid. 
The  enclosing  fascial  sheath  is  condensed  and  thickened,  and 
at  the  lower  part  of  the  swelling,  which  is  always  the  largest, 
separates  it  completely  from  the  tunica  vagmalis.  The  nature 
of  the  disease  does  not  seem  to  be  sufficiently  ascertained. 
Mr.  Curling  classes  it  with  simple  oedema  ;  we  should  be 
more  inclined  to  regard  it  as  a  chronic  inflammation. 

Encysted  hydrocele  of  the  spermatic  cord  forms  a  tumour,  of 
oval  shape,  and  seldom  attaining  the  size  of  a  hen's  egg.  It 
is  loosely  attached  to  the  vessels  of  the  cord  which  pass  behind 
it.  Instead  of  there  being  only  one  cj'st,  there  may  be  several, 
forming  a  series  along  the  cord.  This  circumstance  indicates 
their  origin,  from  the  partially  obliterated  process  of  perito- 
neum, which  is  carried  down  with  the  testicle  in  the  formation 
of  the  tunica  vaginalis.  According  to  another  view,  they  are 
simple  cysts,  of  new  production,  analogous  to  those  which 
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constitute  encysted  hydrocele  of  the  testis.  It  may  be  men- 
tioned, that  simple  hydrocele  occurs  not  unfrequently  to- 
gether with  some  of  the  other  yarieties,  and  also  with  inguinal 
hernia. 

Hcematocele  is  the  term  applied  to  a  tumour  formed  by  an 
effusion  of  blood  from  the  vessels  of  the  testis,  or  of  the  sj)er- 
matic  cord.  Its  most  common  seat  is  in  the  tunica  vaginalis, 
which  may  be  so  greatly  distended  as  to  exceed  the  size  of  the 
adult  head.     The  blood  undergoes  various  changes,  coagula 

Fig.  146. 


Hcematocele,  tunica  vaginalis,  greatly  thickened,  testis  pretty  liealtby. 
From  Mr.  Curling's  article. 

being  formed  sometimes  in  separate  masses,  sometimes  in  firm, 
layers,  as  in  the  walls  of  an  aneurism.  The  fluid  part  in  old 
cases  is  more  or  less  thick  and  grumous,  sometimes  resem- 
bling coffee-grounds.     The  presence  of  the  blood  occasionally 

T  T 
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excites  inflammation,  leading  to  fibrinous  and  serous  effusion, 
and,  it  may  be,  to  suppuration.  The  effused  blood  sometimes 
putrefies,  offensive  gases  are  produced,  and,  unless  free  exit 
be  given  to  the  decomposed  matter,  fatal  gangrene  takes  place. 
The  tissues  surrounding  the  tunica  vaginalis  are  apt  to  become 
involved  in  the  inflammation,  though  they  are  affected  in  a 
more  chronic  manner,  and  thus  the  walls  of  the  serous  cavity 
are  considerably  thickened — perhaps  so  as  to  be  half  an  inch 
in  diameter.  The  testicle  usually  remains  unaffected,  except 
that  in  old  cases  it  is  atrophied  from  pressure.  An  encysted 
hydrocele  of  the  testicle  or  epidydimis  may  be  converted  into 
an  hsematocele,  by  the  effusion  of  blood  into  its  cavity.  So 
also  may  the  encysted  hydrocele  of  the  cord.  Both  these, 
however,  are  rare  affections. 

Diffused  hamatocele  of  the  cord  results  from  the  rupture  of 
some  vessels  of  the  cord,  which  are,  probably,  in  some  way 
diseased  (e.  g.  varicose),  in  consequence  of  which  blood  is 
effused,  in  greater  or  less  quantity,  within  the  spermatic  fas- 
cia ;  and  if  the  bleeding  continues,  or  recurs  after  an  arrest  of 
A-arying  length  of  time,  a  tumour  of  enormous  size  may  be 
formed,  reaching  down  even  to  the  knees,  as  in  a  case  recorded 
by  Mr.  Bowman  in  the  Medico-Chirurgical  Transactions, 
vol.  xxxiii.  The  cause  of  the  rupture  is  generally  some  strain- 
ing effort. 

Orchitis  {opxis,  a  testicle),  may  be  either  acute  or  chronic. 
The  acute  disease  is  sometimes  primary,  as  when  the  testis 
has  suffered  from  external  violence ;  more  often  it  is  con- 
secutive, extending  along  the  vas  deferens,  to  the  epidydimis 
and  testis.  In  the  latter  case,  the  disease  has  been  called 
ejndydimitis,  from  this  part  being  chiefly  and  most  constantly 
affected.  Opportunities  rarely  occur  of  examining  the  gland 
when  acutely  inflamed,  but  the  following  appearances  have 
been  observed  : — The  testis  itself  is  not  much  enlarged,  owing 
to  the  unyielding  nature  of  the  tunica  albuginea ;  its  vessels 
are  congested,  so  that  it  has  a  darker  tint  than  natural.  The 
epidydimis  is  enlarged,  especially  at  the  lower  part,  to  twice 
or  three  times  its  natural  size,  "and  feels  thick,  firm,  and 
indurated."  This  enlargement  depends  on  the  presence  of 
exudation  matter.  "  The  coats  of  the  vas  deferens  are  thick- 
ened," and  the  adjacent  vessels  injected.  The  tunica  vagi- 
nalis is  inflamed,  and  its  cavity  contains  the  usual  eff'usions. 
Suppuration  rarely  occurs  in  the  body  of  the  testis  in  con- 
secutive orchitis,  it  is  more  frequent  in  primary ;  indeed,  in 
the  former,  it  is  not  uncommon  for  the  gland  itself  to  escape 
entirely.  When  pus  has  been  formed  in  the  testis,  it  does 
not  easily  make  its  way  out,  and  consequently  burrows  in 
different  directions,  disorganizing  the  tissue  of  the  gland. 
Sometimes,  when  all  active  inflammation  has  subsided,  the 
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fluid  part  of  the  pus  becomes  absorbed,  and  the  remainder 
passes  into  the  state  of  a  concrete,  whitish  mass,  much  resem- 
bling crude  tubercular  matter.  It  may,  however,  be  dis- 
tinguished from  this,  by  being  contained  in  a  cyst,  and  by  the 
condition  of  the  adjacent  glandular  tissue,  which  is  more 
altered  from  its  healthy  state  than  it  is  in  the  neighbourhood 
of  tuberculous  deposit.  The  colour  of  the  yellow  exudation 
in  chronic  orchitis,  and  its  relation  to  the  tubuli,  serve  to  dis- 
tinguish it  also  from  concrete  pus.  Another  result  of  inflam-- 
mation  of  the  testis,  is  wasting  of  the  gland,  occasioned  by 
the  interstitial  fibrinous  exudation  passing  into  fibroid  tissue, 
and  compressing  the  blood-vessels  and  tubuli.  The  enlarge- 
ment of  the  epidydimis  not  unfrequently  subsides  very  in- 
completely, leaviiig  an  indurated,  knotty  swelling,  situated 
usually  at  its  lower  part.  The  fibrinous  matter  which  imbeds 
the  duct  and  the  areolar  tissue  in  this  part,  does  not  cause  the 
obliteration  of  its  canal,  which  is  even  sometimes  considerably 
dilated,  as  Mr.  Curling  has  observed,  so  as  to  be  four  or  five 
times  its  usual  dimensions.  "  In  old  cases,  the  epidydimis 
acquires  the  density  and  consistence  of  cartilage,  and  some- 
times even  of  bone."  "  The  coats  of  the  vas  deferens  are  also 
found,  for  some  extent,  thickened  and  indurated." 

Chronic  orchitis  is  characterized  by  the  effusion  of  a  yellow- 


Chronic  orchitis,  with  fungous  protrusion  of  testis, 
rrom  Mr.  Curling's  article. 

ish,   homogeneous  looking  matter,   in  the  substance  of  the 
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testicle.  This  matter,  when  first  formed,  is  soft,  but  after- 
Avards  becomes  firm  and  solid,  and  intimately  blended  with 
the  glandular  tissue.  It  may  occur  as  a  single  deposit,  or 
as  several  co-existing  in  the  same  gland.  These  enlarge  and 
coalesce,  until  they  occupy  the  whole  organ,  giving  it  a  uni- 
form yellowish  white  appearance.  In  some  cases,  the  epidy- 
dimis  is  attacked  by  the  same  deposit,  but,  in  the  majority,  it 
escapes.  The  seat  of  the  yellow  matter  seems  to  be  the  in- 
terior of  the  tubuli.  Mr.  Curling,  describing  the  condition  of 
a  specimen  which  he  examined  after  injection  of  the  blood- 
vessels, says,  that  at  the  anterior  part  of  the  testicle  the  de- 
posit appeared  as  round,  isolated  bodies  ;  "  about  the  centre  it 
assumed  a  beaded  arrangement,  and  towards  the  mediastinum 
formed  a  number  of  closely-set  yellow  lines,  or  processes, 
radiating  towards  the  posterior  part  of  the  testicle,  where 
they  were  amalgamated  into  one  uniform  mass."  The  deposit 
is  usually  considered,  and  we  believe  with  justice,  as  of  scrofu- 
lous nature,  but  Mr.  Curling  speaks  confidently  of  its  being 
coagulable  lymph. 

As  the  yellow  deposit  increases,  it  often  causes  adhesion  of 
the  two  layers  of  the  tunica  vaginalis,  as  well  as  of  these  to 
the  skin,  and  at  the  same  time  occasions  ulcerative  absorption 
of  these  layers,  and  of  the  tunica  albuginea,  so  that,  at  last,  a 
fungous  protrusion  of  the  affected  tissue  takes  place.  This 
projecting  growth  presents  an  ash  or  yellowish- white  appear- 
ance, varied  by  irregular  patches  of  a  pale  red  hue,  and  some- 
times of  black.  It  is  closely  girt  by  the  scrotum,  the  ulcer- 
ated edges  of  which  are  often  thickened  and  everted.  The 
fungous  protrusion  is  not  peculiar  to  chronic  orchitis  alone, 
a  similar  one  may  take  place  whenever  inflammation  of  the 
gland  has  produced  ulceration  of  the  tunica  albuginea,  the 
softened  and  tumefied  tissue  within  escaping  at  the  opening, 
much  as  the  brain  does  when  hernia  cerebri  occurs  from  giving 
way  of  the  dura  mater.  The  result  of  chronic  orchitis  may 
be  different  to  the  above,  but  equally  destructive  of  the  effici- 
ency of  the  gland.  The  inflammation,  after  it  has  given  rise 
to  a  considerable  amount  of  deposit,  may  subside,  and  the 
gland  remain  for  a  long  time  somewhat  enlarged  and  indu- 
rated, but  not  painful.  The  deposit  at  last  contracts  and 
shrinks,  inducmg  gradual  atrophy  of  the  testis,  which  may  be 
reduced  to  a  mere  nodule,  chiefly  consisting  of  dense  fibroid 
tissue,  scarce  larger  than  a  nut.  In  these  cases  the  epi- 
dydimis  often  remains  tolerably  healthy,  but  is  sometimes 
rendered  "  nodose,  ii-regular,  and  hard." 

Purulent  deposits  have  been  found  in  the  testicle,  apparently, 
as  the  result  of  pya3mia,  in  comiexion  with  synovitis  of  the 
shoulder  joint  and  lobular  pneumonia.  A  preparation  of  this 
kind  is  in  the  Museum  of  St.  George's  Hospital. 
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Tubercle  is  not  very  infrequent  in  the  testis  ;  situated  some- 
times in  the  body  of  the  gland,  but  more  often  in  the 
epidydimis.  In  the  former  site  it  appears  as  a  single,  or  as 
several  masses  of  opaque  yellow  matter,  which  may  increase, 
so  as  to  occupy  almost  the  entire  gland — a  thin  layer  of 
glandular  tissue  alone  remaining  around  the  morbid  mass  ;  on 
the  tubercle  softening  and  breaking  down,  a  cavity  may  be 
formed,  which  ulcerates  and  discharges  its  contents  externally, 
through  the  scrotum.  In  the  Museum  of  St,  George's  there 
is  a  preparation  which  shows  extremely  well  the  cavity  of  a 
large  scrofulous  abscess  of  this  kind,  with  a  thick  layer  of 
tuberculous  matter  forming  its  wall.  This  is  exactly  analo- 
gous to  a  tuberculous  cavity  in  the  lungs.  Mr.  Curling  gives 
a  drawing  of  a  specimen  hx  which  the  epidj^dimis  was  occupied 
by  tubercular  deposit  in  its  whole  extent,  while  the  body  of 
the  testis  remained  perfectly  sound.  Cretaceous  matter  is 
occasionally  found  in  the  testis,  which  is  doubtless  the  re- 
siduum of  tuberculous  deposit,  which  has  softened  and  under- 
gone calcareous  change.  It  resembles,  exactly,  that  which  is 
found  in  the  lungs  and  in  the  bronchial  glands.  Some 
uncertainty  prevails  respecting  the  actual  site  of  tubercle  in 
the  testicle.  Dr.  Carswell  regards  it  in  tlds  part,  as  elsewhere, 
to  be  formed  on  the  free  surface  of  mucous  canals,  or  their 
continuations.  Mr.  Curling's  conclusion  we  believe  to  be  the 
more  correct,  that  it  may  be  deposited  both  interstitially,  as 
well  as  within  the  tubuli.  The  tunica  vaginalis  is  frequently 
inflamed  when  there  is  tuberculous  deposit  in  the  testicle. 
Pulmonary  tubercle,  or  general  tuberculosis,  is  present  in 
many  cases  of  similar  disease  of  the  testis. 

Cancer  is  common  in  this  part,  and  is  most  frequently  pri- 
mary. The  scirrhous  variety  is  occasionally  met  with,  but 
is  very  rare  ;  "  it  is  characterized  by  its  slow  progress,  as  by 
its  great  induration."  Encejihalukl  is  the  ordinary  form  of 
orchitic  cancer ;  it  commences  as  one  or  two  masses  among 
the  tubuli,  which  it  gradually  destroys,  as  it  accumulates. 
AVhether  it  advances  by  infiltrating  the  tissue,  as  well  as  by 
pushing  it  aside,  does  not  seem  quite  determined  ;  the  latter, 
however,  seems  to  be  the  more  common  occurrence.  As  it 
increases  in  size  it  causes  absorption  of  the  tunica  albuginea, 
which  gives  way,  and  allows  the  growth  to  sprout  out,  and 
to  vegetate  freely  in  the  scrotum,  which  it  distends  sometimes 
to  the  dimensions  of  a  foetal  head.  The  scrotum  does  not 
soon  become  involved  iir  the  disease  and  ulcerated,  probably 
in  consequence  of  its  distensile  nature  and  loose  connexion 
with  the  testis.  "  The  epidydimis  remams  for  some  time  un- 
affected." In  one  case,  mentioned  by  Mr.  Curling,  its  tubes 
were  found  filled  Avith  cancerous  matter.  Great  enlargement 
of  the  vessels   takes   place ;  the  spermatic  artery  has  been 
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observed  as  large  as  the  radial.  The  spermatic  cord  becomes 
invaded  by  the  disease,  and  sooner  or  later  the  lumbar  glands, 
and,  perhaps,  the  inguinal,  become  affected,  while  secondary 
cancers  spring  up  in  various  parts,  Encephaloid  has  been 
known  to  attack  the  testis  in  the  first  year  of  life,  but  is  most 
common  about  the  middle  period.  Its  duration  is  very  varia- 
ble, from  a  few  months  to  several  years.  Colloid  cancer  and 
melanotic  have  very  rarely  been  observed  in  the  testis.  The 
tunica  vaginalis  is  said  to  have  been  affected  with  fungoid 
(cancerous)  disease,  the  testis  remaining  healthy. 

Cyst  production  sometimes  takes  place  in  the  substance  of 
the  testis  in  a  very  marked  manner.  The  cysts  may  be  only 
two  or  three  in  number,  or  excessively  numerous,  causing 
considerable  enlargement.     They  vary  in  size,  from  the  most 


Section  of  cystic  sarcoma  of  the  testis.   After  Mr.  Curling. 

minute  to  the  dimensions  of  a  pigeon's  egg.  Their  contents 
are,  in  the  younger  cysts,  a  transparent,  light-coloured  fluid — in 
the  older,  a  more  thick,  viscid,  and  very  albuminous.  The 
cysts  are  sometimes  embedded  in  solid  stroma,  probably  of 
fibroid  tissue  ;  sometimes  small  ma?ses  of  enchondroma  are  de- 
veloped between  them.  A  lobulated  growth  sometimes  arises 
from  the  wall  of  the  cyst,  and  occupies  its  cavity  more  or  less 
completely.   In  one  specimen  we  have  examined,  the  contents 
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of  the  cysts  were  not  identical ;  in  some,  which  appeared  as 
opaque  white  spots,  they  consisted  of  layers  of  scaly  epithe- 
lial particles,  more  or  less  flattened  and  pressed  together  ;  in 
others,  the  contents  were  a  pulpy  mass  of  swollen  scales,  with 
very  abundant  amorphous  and  oily  matter,  and  small,  delicate 
vesicular  globules ;  others  again  contained  a  clear  fluid,  and 
a  soft,  whitish  pulp,  consisting  almost  entirely  of  small  oil- 
laden,  granulous  vesicles.  The  stroma  enclosing  the  cyst  cavi- 
ties consisted  of  a  dense  fibroid  substance.  Haemorrhage 
may  take  place  into  a  number  of  the  cysts  at  different  places, 
as  is  well  seen  in  a  beautiful  specimen  of  the  disease  in  St. 
George's  Museum.     In  this  case  the  testis  was  enclosed  in  a 


Contents  of  various  cysts  in  the  case  referred  to  in  the  text. 

In  the  lowest  figure  the  epithelial  scales  are  flat  and  opposed  to  each  other ; 
in  the  middle  the  epithelial  scales  are  much  swollen,  and  mingled  with 
granular  matter  and  corpuscles. 

common  covering — probably  the  tunica  albuginea — along  with 
the  tumour,  and  lay  at  one  side  of  it ;  in  other  cases,  the  glan- 
dular structure  is  expanded  over  the  growth.  There  was  no 
contamination  of  the  glands,  nor,  as  far  as  known,  any  return 
of  the  disease  in  the  patient  from  whom  the  tumour  just 
mentioned  was  removed  ;  but  in  other  cases  of  cystic  disease 
the  removal  of  the  part  has  been  followed  by  develoi^nient 
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of  cancer  in  other  localities.  These  latter  are  probably  in- 
stances of  the  combination  of  cyst  production  with  cancer. 

Loose  bodies  are  occasionally  found  in  the  tunica  vaginalis, 
similar  to  those  occurring  in  joints.  They  are,  in  all  proba- 
bility, masses  of  exuded  fibrine,  and  have,  at  least  in  the  ma- 
jority of  cases,  no  claim  to  the  epithet  cartilaginous,  which  is 
often  given  to  them  on  account  of  their  external  appearance. 
Calcareous  matter  is  sometimes  deposited  in  them  ;  and  Mr. 
Curling  has  observed  the  presence  of  laminae  similar  to  those 
of  bone.  The  remains  of  a  foetus  have  been  found  in  the 
scrotum  in  connexion  with  the  testicle.  This  seems  to  have 
resulted  from  the  inclusion  of  a  second  atrophied  embryo  in 
the  abdomen  of  the  first,  from  which  it  passed  out  with  the 
testicle  into  the  scrotum. 

Morbid  dilatation  of  the  spermatic  veins  constitutes  vancoee/e. 
In  an  advanced  stage  of  the  disease  the  coats  of  the  veins  are 
thickened,  so  that  they  do  not  collapse  when  cut  across.  "  The 
enlarged  veins  hang  down  below  the  testicle,  and  reach  up- 
wards into  the  inguinal  canal ;  and,  when  very  voluminous, 
conceal  the  gland,  encroach  on  the  septum,  and  extend  to  the 
other  side  of  the  scrotum."  The  veins  in  the  interior  of  the 
testis  itself,  and  those  on  the  surface  beneath  the  serous  mem- 
brane, also  become  enlarged.  The  left  veins  are  oftener 
aifected  than  the  right — partly  in  consequence  of  accumula- 
tion of  harder  faecal  matter  in  the  descending  colon  than  in 
the  ascending,  partly  on  account  of  the  left  spermatic  vein 
opening  at  right  angles  into  the  renal,  and  partly,  perhaps, 
from  the  lower  position  of  the  left  testis.  When  the  varicocele 
is  slight,  it  does  not  impair  the  nutrition  of  the  testis  ;  but, 
when  large,  it  occasions  very  marked  atrophy — doubtless,  in 
consequence  of  the  increased  venosity  of  the  retarded  blood. 

Fatty  tumours  are  occasionally  developed  in  the  spermatic 
cord. 

It  may  be  well  to  notice  here  the  morbid  conditions  of 
the  scrotum,  as  a  portion  of  integument  which  has  some- 
what peculiar  relations.  It  is  one  of  the  most  frequent 
situations  of  elephantiasis  —  a  disease  which  M.  Cazenave 
regards  as  essentially  connected  with  inflammation  of  the 
IjTnphatics  of  the  part.  This  produces  the  most  enor- 
mous enlargement  of  the  part  —  such  that  the  mass  has 
been  known  to  weigh  200  pounds  more  than  the  weight 
of  the  rest  of  the  body.  The  epidermis,  the  corium,  and 
the  subcutaneous  areolar  tissue,  are  all,  especially  the  lat- 
ter, greatly  hypertrophied.  The  areolar  tissue  is  converted 
into  a  large  mass  of  fibrous  materi  d,  infiltrated  with  an  albu- 
minous and  fibrinous  fluid.  Its  areolae  are  much  enlarged 
in  some  parts  ;  the  testes  remain  sound  ;  the  spermatic  cords 
are   elongated   several   inches,    owing  to  the  testicles   being 
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dragged  down,  but  are  not  otherwise  diseased.  Hydrocele 
sometimes  occurs.  When  the  disease  is  confined  to  the  scro- 
tum, and  the  enlargement  becomes  very  great,  "  the  penis  be- 
comes dra^^-n  in,  and  ultimately  disappears,  while  the  elon- 
gated prepuce  is  continuous  at  a  navel-like  opening  in  the 
skin  of  the  siu-face  of  the  tumour. 

Covimon  hyjiertrophy  of  the  integument  of  the  scrotum 
sometimes  occurs  ;  in  this  there  is  no  alteration  of  the  subcu- 
taneous tissue. 

Epithelial  cancer  is  the  common  form  in  which  it  appears 
in  the  scrotum,  constituting  what  is  commonly  called  chimney 
sioeeper's  cancer,  on  account  of  its  being  apparently  produced 
by  the  contact  of  soot.  It  is  very  remarkable  that  the  disease 
may  not  appear  for  many  years  after  the  person  has  ceased 
entirely  to  be  in  any  way  exposed  to  the  influence  of  soot. 
Mr.  Curling  mentions  a  case  in  which  a  man,  after  having 
been  a  sweep,  went  to  sea,  and  led  a  sailor's  life  for  nine- 
teen years  before  the  disease  made  its  appearance.  It  is, 
of  course,  possible  that,  in  these  and  similar  cases,  the  can- 
cerous development  and  the  sooty  employment  were  mere 
coincidences.  Cancer  of  this  kind  does  not  show  much  ten- 
dency to  contaminate  the  lymphatic  glands  or  distant  parts. 
Even  the  glands  in  the  groin  are  not  always  affected,  and 
those  in  the  interior  of  the  abdomen  very  rarely.  The  disease 
advances  by  invading  the  adjacent  tissues,  and  tlnis  prodiices 
fearful  ulceration,  extending  even  to  the  groin  and  thigh,  and 
destroying  life  by  perforating  the  coats  of  some  of  the  large 
vessels. 

A  case  of  melanotic  cancer  of  the  scrotiun  has  been  observed 
by  Mr.  Curling. 

Fibrous  tumours  are  sometimes  developed  in  this  part,  and 
may  form  a  large  mass  when  several  are  grouped  together. 

ABNORMAL  CONDITIONS  OF  THE  VESICUL^  SEMICULES. 

They  participate  in  the  defective  development  of  the  testes, 
being  absent  or  imperfect  when  their  related  glands  are  so. 
Chronic  catarrhal  inflammation  not  uncommonly  attacks  the 
vesiculse,  causing  tumefaction  of  their  mucous  membrane, 
secretion  of  unhealthy  mucus,  dilatation  of  the  cavity,  and 
thickening  of  its  parietes.  Ulcerative  destruction  of  the 
mucous  membrane  occasionally  takes  place,  the  result  of 
which  may  be  thickening  and  cartilagmification  of  the  parietes 
(the  morbid  action  having  subsided),  or  perforation,  with  for- 
mation of  abscess  in  the  adjacent  parts. 

Tubercular  deposit  occasionally  afi'ects  the  vesicula?,  chiefly 
in  cases  of  extensive  tuberculosis  :  it  appears  as  "a  thick 
yellow,  cheesy,  lardaceous,  flssured,  purulent  layer,"  which 
replaces  the  mucous  membrane,  and  causes  thickenmg  of  the 
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superficial  layer  of  their  coats.  It  never  occurs  before 
puberty.  Scarce  anything  is  known  respecting  cancer  of  these 
parts,  except  that  they  only  suffer  secondarily  from  extension 
of  adjacent  disease. 

ABNORMAL  CONDITIONS  OF  THE  PROSTATE  GLAND. 

The  prostate  is  impei-fectly  developed  M'hen  the  organs  of 
generation  are  so.  Its  size  is  diminished  in  some  cases,  Avlien 
the  testes  are  atrophied ;  it  is  then  rather  consolidated  in 
texture.  In  other  cases  it  undergoes  what  has  been  termed 
eccentric  atrophy ;  by  which  is  meant  the  dilatation  of  its 
cavities,  with  thinning  of  its  walls,  in  consequence  "  of  the 
increase  in  size  of  calculous  concretions  in  its  follicles." 
"  Cases  sometimes  occur,  in  which  the  whole  of  one  lobe,  or 
even  the  entire  organ,  is  converted  into  a  thin  fibrous  capsule, 
the  proper  substance  of  the  gland  being  almost  wasted." 

Hypertrophy  of  the  prostate  is  extremely  common,  and  to 
some  extent  may  be  regarded  as  an  occurrence  natural  in  old 
age.  It  comes  on  quite  imperceptibly,  as  one  of  those 
changes  whose  existence  is  unknown  till  their  secondary 
effects  begin  to  be  produced.  The  enlargement  may  take 
place  in  all  the  dimensions  of  the  gland,  so  that  it  expands 
laterally,  downwards,  and  upwards.  Most  often  one  lateral 
lobe  is  enlarged  more  than  the  other,  which  occasions  a  devi- 
ation of  the  urethra  to  the  other  side.  It  is  said  that  the  left 
is  the  one  most  commonly  affected,  and  that  it  also  frequently 
projects  more  than  the  right  towards  the  cavity  of  the  bladder. 
This,  how-ever,  is  by  no  means  an  invariable  rule.  The  middle 
lobe  is  commonly  enlarged  more  or  less  when  the  lateral 
lobes  are  so,  but  may  attain  a  great  size  without  any  corre- 
sponding hypertrophy  of  the  lateral.  It  forms  a  kind  of  pyra- 
midal elevation,  projecting  into  the  cavity  of  the  bladder,  and 
causing  the  urethral  orifice  to  be  raised,  and  in  some  measure 
blocked  up.  The  enlarged  middle  lobe  has  been  found  of  the 
size  of  a  small  orange,  more  often  it  does  not  exceed  that  of  a 
walnut ;  its  surface  may  be  smooth  or  nodulated.  The  hyper- 
trophy of  this  part,  when  considerable,  has  the  effect  of 
throwing  the  neck  of  the  bladder  forward,  and  increasing  the 
depth  of  its  lower  region,  so  that  calculi  may  lodge  behind 
and  below  the  prostate  in  its  cavity.  The  canal  of  the 
ujrethra  becomes  lengthened  in  its  prostatic  portion  ;  sometimes 
divided  into  two  channels  by  the  projection  of  the  middle 
lobe  ;  or  is  tortuous  from  being  curved  to  one  side  ;  or,  in  con- 
sequence of  its  vesical  orifice  being  raised,  describes  a  curve 
whose  convexity  is  downward.  Its  pressure  on  the  rectum 
causes  flattening  of  that  channel,  and  more  or  less  uneasiness 
in  it,  and  may,  perhaps,  occasion  haemorrhoids,  or  prolapsus 
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ani ;  in  the  same  way  it  irritates  the  vesiculte  seminales,  and 
induces  thickening  of  their  walls  ;  pains  felt  in  the  parts  to 
which  the  sacral  nerves  are  distributed  may  be  dependent  on 
direct  contact  of  these  nerves  with  the  enlarged  gland,  or  on 
a  reflected  stimulus  conveyed  to  their  place  of  origm  along 
the  compressed  vesical  and  hsemorrhoidal  filaments  :  the  most 
important  result,  however,  of  the  enlargement,  is  the  obstacle 
which  it  causes  to  the  complete  evacuation  of  the  bladder. 
This  depends  partly  on  the  narrowing  of  the  urethra,  and 
partly  on  the  circumstance  that  a  certain  quantity  of  urine  is 
always  contained  in  the  lower  part  of  the  bladder,  below  the 
elevated  orifice  of  the  urethra.  In  some  cases  the  urethra, 
instead  of  being  narrowed  by  compression,  so  as  to  ajipear  like 
a  slit  on  a  transverse  section,  is  considerably  dilated,  so  that 
the  prostatic  suius  may  contain  two  or  three  ounces  of  urine. 
An  enlarged  prostate  is  often  indurated,  so  that  by  older 
writers  it  has  been  called  scirrhous.  The  retained  urine  de- 
composing, causes  irritation  and  inflammation  of  the  bladder, 
with  all  its  results,  such  as  we  have  already  described.  More- 
over, as  Mr.  Coulson  describes  it,  the  enlarged  middle  lobe 
becoming  broader,  and  raising  up  a  transverse  fold  of  mucous 
membrane,  which  passes  off  on  each  side  to  the  lateral  lobes, 
constitutes  a  kind  of  valve,  which  is  pushed  before  the  urine 
in  every  attempt  that  is  made  to  void  it,  "  and  closes  up  the 
opening  till  the  cavity  of  the  bladder  is  very  much  distended  ; 
then  the  anterior  part  of  the  bladder  being  pushed  forward, 
and  the  tumour  being  drawn  back  in  consequence  of  the 
membrane  of  the  posterior  part  of  the  bladder  being  put  on 
the  stretch,  the  valve  is  open,  so  that  a  certain  quantity  of 
water  is  allowed  to  escape,  but  the  bladder  is  not  completely 
emptied." 

Acute  ijiflmnmation  may  attack  the  prostate,  commonly  as 
the  result  of  suppressed  gonorrhoeal  discharge  ;  it  may  go  on 
to  suppuration,  or  cause  chronic  enlargement,  or  an  irritable 
condition  of  the  gland,  with  increase  of  its  secretion.  When 
abscess  occurs,  there  may  be  one  or  several ;  a  single  one 
large  enough  to  contain  half  a  pint  of  matter,  or  small  and 
numerous  foci,  so  that  the  gland  appears  riddled  with  holes. 
The  abscess  may  open  into  the  bladder,  into  the  prostatic 
sinus  of  the  urethra,  into  the  rectum,  or,  externally,  into  the 
perinseum. 

Ulceration  of  the  prostate  scarcely  occurs  except  in  some 
cases  of  chronic  hypertrophy.  It  occasions  severe  sufiering, 
and  the  admixture  of  blood  with  the  urine. 

Tubercle  is  not  of  frequent  occurrence  in  the  prostate ;  it  is 
generally  co-existent  with  tuberculosis  of  other  parts  of  the 
generative  apparatus,  and  of  the  lungs.     It  may  form  a  single 
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large  mass,  or  numerous  small  separate  ones.  As  the  tuber- 
cles soften  and  disintegrate  they  give  rise  to  abscesses,  which 
pursue  the  same  course  as  those  of  inflammatory  origin. 

Cancer  is  rare  in  the  prostate  ;  five  cases  of  it  only  were  met 
with  by  M.  Tanchou  among  8289.  The  scirrhous  species  is 
scarce  ever  observed.  Encephaloid,  either  primary  or  ex- 
tending from  the  bladder,  is  almost  the  only  form  that  occurs. 
It  causes  considerable  enlargement  of  the  gland,  and  may  also 
perforate  the  mucous  membrane  of  the  bladder,  and  vegetate 
in  its  cavity,  filling  it  up  so  completely  as  to  give  rise  to  the 
idea  of  the  viscus  being  distended  with  urine.  The  disease 
occurred  in  a  patient  of  Mr.  Stafford's,  at  the  age  of  five 
years,  and  in  one  of  Mr.  Solly's  at  three. 

Fibrous  tumours,  as  Rokitansky  and  Mr.  Adams  testify,  are 
frequently  found  in  the  prostate.  They  vary  in  size  from 
that  of  a  pea  to  that  of  a  nut ;  cause  distinct  hypertrophy  of 
the  gland — to  whose  tissue,  however,  they  are  at  least  in  some 
cases  but  loosely  attached. 

Cysts  are  in  extremely  rare  cases  formed  in  the  prostate,  as 
Mr.  Adams  thinks,  by  closure  of  the  outlets  and  dilatation 
of  the  cavities  of  follicles.  The  fold  of  mucous  membrane 
constituting  the  uvula  vesicle,  is  sometimes  so  raised  up  by 
the  increase  of  the  subjacent  tissue,  or  by  that  of  the  third  lobe 
of  the  prostate,  that  it  obstructs  the  free  exit  of  urine  ;  this 
is  not  to  be  confounded  with  simple  enlargement  of  the  middle 
lobe. 

Concretions  in  greater  or  less  number  are  of  almost  constant 
occurrence  in  the  prostatic  cavities  ;  they  often  may  be  seen, 
on  making  a  section  of  the  gland,  as  reddish  yellow  grains. 
The  larger,  fully  formed  ones,  have  a  beautiful  laminated 
structure,  and  resemble  a  good  deal  a  section  of  a  lithic  acid 
calculus.  Their  form  varies  very  much  ;  in  the  smaller,  it 
approaches  the  oval  or  circular — in  the  larger,  it  is  more  poly- 
gonal, or  triangular.  They  are  not  unfrequently  pale  or  co- 
lourless. They  originate  in  large  oval  vesicles,  formed  of 
a  well-marked  homogeneous  envelope.  These  appear  to  in- 
crease in  size,  while  concentric  laminae  are  formed  in  their 
interior,  whose  interspaces  are  occupied  by  a  finely  mottled 
deep  yellow  or  red  matter.  A  central  cavity  is  almost  always 
left  within  the  last-formed  laminse.  Deposition  of  organic 
matter  may  take  place  in  some  cases  exterior  to  the  original 
envelope,  but  in  most  it  appears  to  be  within.  Concretions 
of  older  date  seem  to  lose  the  beautiful  definiteness  of  their 
structure,  and  tend  to  disintegrate.  The  contents  of  these 
semi-organized  formations  appeal  to  be  earthy  matter  (phos- 
phate, with  a  little  carbonate  of  lime),  tinged  by  the  ordinary 
yellow  pigment  which  is  so  often  derived  from  the  blood. 
We  do  not  think  they  are  developed  from  the  ordinary  epi- 
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thelial  particles  of  the  gland,  but  that  the  original  vesicles 
are  cells  of  a  particular  kind,  which  are  produced  from  organic 
exudation  upon  the  mucous  surface,  and  fill  themselves,  as 
their  growth  proceeds,  with  successive  deposits  of  materials, 
which  are  probably  poured  out  when  the  gland  is  the  seat 
of  vascular  excitement.  It  is  most  probable,  that  in  ordi- 
narily healthy  states  these  concretions  undergo  solution  at  an 
early  period  of  their  existence,  yielding  up  their  contents  to 
form  part  of  the  secretion  of  the  gland.  But  if  this  does  not 
occur,  and  they  go  on  increasing  in  size,  they  become  the  nuclei 
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Prostatic  concretions. 

of,  or  are  developed  into,  prostatic  calculi.  These  are  not 
unfrequently  very  numerous  ;  as  many  as  fifty  or  sixty  have 
been  found  in  an  atrophied  dilated  prostate,  which  has,  in 
consequence,  when  examined  i^er  rectum,  given  the  sensation 
of  a  bag  of  marbles.  Tlie  calculi  sometimes  cohere  together, 
and  form  a  large  mass,  projecting  into  the  membranous  por- 
tion of  the  urethra,  which  becomes  in  consequence  much 
dilated.  A  remarkable  case  of  this  kind  has  been  recorded 
by  Dr.  Herbert  Barker,*  in  which  29  calculi,  weighing 
together  1681  grains,  were  cemented  together  so  as  to  form 
a  single  concretion  which  was  nearly  five  inches  long,  and  of 
an  elongated  pyriform  shape.  The  surfaces  of  these  calculi 
are  facetted  from  mutual  pressure,  they  are  of  a  whitish  or 
*  Transact,  of  Prov.  Med.  and  Suvg.  Association,  vol.  iii.  1846. 
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reddish  colour,  of  porcellaneous  lustre  and  hardness,  with  a 
radiated,  laminated,  or  compact  structure.  Lassaigne's  ana- 
lysis gives  the  following  as  their  composition  :  basic-phosphate 
of  lime  84-5,  carbonate  of  lime  0-5,  animal  matter  15.  The 
smaller  calculi  often  escape  into  the  bladder  through  the 
dilated  prostatic  ducts  ;  if  they  remain  there,  they  excite  irri- 
tation of  the  mucous  membrane,  and  deposition  of  phosphates 
upon  their  own  surface.  A  coating  of  lithic  acid  has  some- 
times been  formed  on  a  large  calculus  remaining  in  the  pro- 
static portion  of  the  lu-ethra. 

ABNORMAL  CONDITIONS  OF  THE  PENIS. 

The  penis  is  very  imperfectly  developed  in  some  cases  of 
normal  condition  of  the  other  sexual  organs,  as  well  as  when 
they  are  themselves  imperfect.  We  have  seen  it  extremely 
short  and  fissured  in  its  whole  upper  surface  in  a  case  of 
eversio  vesica.  AVhen  it  is  very  small,  fissured  below,  and 
destitute  of  prepuce,  and  when  at  the  same  time  the  testes  remain 
in  the  abdomen,  and  the  scrotum  is  cleft,  there  results  a  con- 
siderable resemblance  to  the  female  conformation ;  or  if  the 
penis  is  less  atrophied,  a  pseudo -hermaphroditism.  Atrophy 
of  the  penis,  accompanied  by  obliteration  of  the  cavernous  tex- 
tures, occurs,  according  to  Rokitansky,  together  with  atrophy 
of  the  testicles. 

Hypermmia  of  the  penis,  being  in  the  exercise  of  its  function 
a  natural  occurrence,  scarcely  ever  seems  to  become  morbid. 
It  has,  however,  occasionally  happened,  during  coition,  that 
the  erectile  texture  has  given  way  in  some  part — probably 
from  the  rupture  of  some  of  the  trabeculse  containing  the 
small  arteries.  The  consequence  of  this  is,  that  the  organ 
appears  broke,  and  cannot  assume  the  erect  condition  beyond 
the  part  injured.  Contusions,  which  occasion  bleeding  from 
the  urethra,  indicating  that  laceration  has  occurred,  are  some- 
times the  cause  of  severe  strictures  ;  in  some  of  these  cases, 
inflammation  may  have  been  set  up,  resulting  in  the  effusion 
of  coagulabie  lymph ;  in  others,  the  deposited  fibrine  of  effused 
blood  has  furnished  the  induration  matter.  "  Inflammation  of 
the  cutaneous  investment  of  the  glans  (balanitis),  which  is 
generally  complicated  with  inflammation  of  the  internal  lamina 
of  the  foreskin,  gives  rise  to  excoriation,  exudation  of  coagu- 
labie lymph,  adhesion  of  the  prepuce  to  the  glans,  suppu- 
ration, and  ulceration  ;  when  chronic,  it  induces  exuberant 
formation  of  epidermis  ;  and  if  the  deeper  parts  of  the  paren- 
chyma of  the  glans  are  involved,  obliteration,  cartilaginous 
induration,  and  atrophy,  follow." 

The  vesicles  of  herpes  sometimes  form  on  the  prepuce,  on  its 
m.ucous  or  cutaneous  laminae.  These  are  not  to  be  confounded 
with  the  specific  ulcerations,  termed  chancres,  which  may  form 
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on  the  internal  surface  of  the  prepuce,  the  frsenum,  and  near 
the  meatus  within  the  urethra,  as  well  as  upon  the  glans,  which 
is  theii'  usual  site.  We  give  Mr.  Druitt's  terse  description  of 
the  appearance  of  the  various  forms  of  chancre,  premising 
that  he  has  selected  the  principal  types  : — 

The  Hunterian  chancre  is  nearly  circular,  deep  and  exca- 
vated ;  the  base  and  edges  are  hard  as  cartilage,  but  the  hard- 
ness is  circumscribed ;  there  is  little  pain  or  inflammation  ;  its 
colour  is  livid  or  tawny.  It  may  occur  upon  the  common 
integument,  the  glans  or  body  of  the  penis  ;  in  the  latter 
situation  it  is  never  so  hard  and  excavated  as  it  is  on  the 
glans. 

"  The  non-indurated  chancre  is  more  frequently  found  on 
the  inner  surface  of  the  prepuce."  It  appears  as  a  foul  yel- 
lowish or  tawny  sore,  attended  with  slight  redness,  and 
swelling  and  spreading  circulai'ly.  It  subsequently  throws 
out  indolent  fungous  granulations,  unless  it  be  situated  on  the 
glans,  where  they  do  not  form. 

Fhagoidenic  chancres  are  of  irregular  shape,  their  edges 
ragged  or  undermined,  their  surface  yellow  and  dotted  with 
red  streaks  ;  their  discharge  is  thin,  profuse,  and  sanious. 
The  surrounding  margin  of  skin  usually  looks  puffy  and  cedem- 
atous;  but  sometimes  it  is  firm,  and  of  a  vivid  red.  The 
cicatrices  left  by  chancres  which  have  healed,  are  whitish, 
more  or  less  hard,  striated,  and  depressed. 

Psoriasis  of  the  prepuce  produces  a  red,  thickened,  and  fis- 
sured condition  of  the  part,  which  bleeds,  whenever  an  attempt 
is  made  to  draw  it  back ;  and  in  consequence  phymosis  is  apt 
to  occur. 

Paraph]/ mosis  is  the  opposite  condition,  in  which  a  tight 
prepuce  having  been  drawn  back,  constricts  the  neck  of  the 
glans,  from  having  itself  become  thickened,  and  thus  occa- 
sions a  distended  state  of  the  glans,  and  even  mortification, 
unless  the  stricture  be  removed.  Phymosis  is  apt  to  give  rise 
to  attacks  of  balanitis,  from  the  accumulation  of  the  secretions 
of  the  coronal  follicles. 

Wartij  vegetations  belonging  to  the  class  of  epithelial  tumours 
sometimes  form  on  the  glans,  or  on  the  inside  of  the  prepuce  ; 
they  are  commonly  the  result  of  repeated  inflammatory  excite- 
ment, and  are  capable  of  being  cured  effectually  by  removal. 

Cancer  may  affect  any  part  of  the  ptnis,  but  is  most  frequent 
on  the  glans  and  prepuce.  Rokitansky  says,  that  it  chiefly 
assumes  the  encephaloid  form  ;  but  we  think  the  epithelial  is 
more  often  met  with,  at  least  in  the  site  which  has  been  men- 
tioned as  its  favourite.  Dr.  "Walshe  speaks  of  scirrhus  as  the 
species  which  usually  affects  the  penis,  though  it  may  sub- 
sequently give  rise  to  encephaloid  vegetations.  He  states 
that  the  disease  may  originate  as  a  warty  excrescence,  or  as  a 
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pimple,  "whicli  discharges  an  excoriating  fluid,  scabs,  and  breaks 
out  afresh,  while  induration,  followed  by  ulceration,  advances 
at  its  base  ;  or  it  may  infiltrate  the  glans,  so  as  to  convert  that 
part  into  an  indurated  mass  ;  or  venereal  ulcers  may  take  on 
cancerous  action,  and  fungate  as  primary  cancer.  Secondarj'- 
cancers,  except  in  the  adjacent  glands,  are  not  of  common 
occurrence.  IPhymosis,  and  the  irritation  attending  upon  it, 
seem  to  act  as  exciting  causes ;  advanced  age  as  a  predis- 
posing. 


THE  PATHOLOGICAL  ANATOMY  OF  THE 
EEMALE  ORGANS  OF  GENERATION. 


CHAPTER  XXXVII. 

THE  EXTERNAL  ORGANS  OF  GENERATION. 

The  various  tissues  entering  into  the  composition  of  the 
external  organs  of  generation  of  the  female  are  liable  to  nume- 
rous affections,  differing  according  to  the  immediate  seat  of 
the  lesion.  In  the  pudenda,  which  we  shall  notice  first,  we 
have  to  deal  with  the  cutaneous  covering,  the  mucous  lining, 
the  loose,  intervening  cellular  tissue,  and  the  sebaceous  and 
mucous  follicles.  The  relation  of  the  parts  as  the  organs  of 
copulation,  is  one,  that,  in  addition  to  the  pathological  ques- 
tions they  give  rise  to,  often  has  a  most  important  bearing 
upon  medico-legal  points  of  vital  interest,  which  it  is  neces- 
sary for  the  medical  man  to  understand  well,  as  numerous 
cases  are  on  record  of  a  misappreciation  of  the  circumstances 
having  led  to  very  mischievous  results.  In  the  labia,  sugilla- 
tions  are  frequently  met  with  as  a  result  of  external  violence, 
or  after  parturition ;  the  effusion  from  a  violent  injury  may 
give  rise  to  very  considerable  tumefaction,  which  must  not  be 
confounded  with  varicose  swellings.  When  the  consequence 
of  childbirth,  it  generally  affects  the  left  labium,  *  and  occurs 
more  frequently  in  primiparse  than  multiparse.  The  swelling 
in  either  case  has  been  known  to  attain  the  size  of  a  fist,  or 
a  child's  head.  It  presents  a  tense,  smooth  surface,  with  a 
livid  colour.  Varicose  veins  of  the  labia  may  also  acquire  a 
very  considerable  size  ;  but  the  slow  increase  of  the  tumour, 
and  the  vermicular  character  of  its  contents,  will  determine  the 
diagnosis.  Varicose  swellings,  too,  occur  during  the  course  of 
pregnancy,  and,  though  sometimes  very  considerable,  do  not 
generally  cause  any  impediment  to  parturition,  as  they  are 
external  to  the  vulva.     Cases,  however,  are  recorded  of  their 

*  Kilian,  die  Geburtslehre,  &c.  vol.  ii.  p.  517.   IStO.    Frankfurt. 
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sudden  laceration  during  parturition,  and  of  a  consequent  fatal 
issue.  The  hgemorrhagic  tumour  disappears  spontaneously, 
or  in  consequence  of  treatment,  but  exceptionally  the  swell- 
ing persists,  probably  becoming  encysted,  and  may  then  be 
borne  for  an  ijidefinite  period.  A  case  is  related  by  Mauri- 
ceau,*  in  which  a  tumom-,  originating  in  this  way,  existed  for 
twenty-five  years.  Liflammatory  affections  of  thelabiamay  arise 
from  internal  and  external  causes,  and  exhibit  the  various  forms 
of  mflammation  met  with  in  other  superficial  textures.  Ecze- 
matous  and  aphthous  inflammation,  as  a  result  of  derangement 
of  the  digestive  organs,  of  pregnancy,  of  a  want  of  cleanli- 
ness, or  of  sexual  over-indulgence,  are  common.  Eczema  is 
characterized  by  the  appearance  of  a  vesicular  eruption  scat- 
tered over  the  inner  or  outer  surface  of  the  labia.  The 
vesicles  break  and  scab,  and  they  are  the  source  of  much  of 
the  pruritus  to  which  females  are  subject. 

The  loose  cellular  tissue,  occupying  the  interval  between  the 
external  and  internal  lamina,  especially  favoiirs  cedematous 
swellmg,  and,  when  the  inflammation  bears  a  phlegmonous 
character,  extensive  sloughs  form.  Instances  of  this  in  early 
life  are  recorded  by  Mr.  Kinderwood,t  who  witnessed  an 
epidemic  at  Manchester,  marked  by  great  fatality. 

The  mucous  crypts,  especially  the  aggregation  lying  on 
each  side  of  the  vestibulum,  and  termed  by  Bartholijius  the 
female  prostate,  are  liable  to  inflammation  from  catarrhal, 
herpetic,  sj^hilitic,  or  other  causes,  resulting  in  chronic 
ulceration  or  tedious  discharges.  Even  young  children  are 
frequently  liable  to  simple  or  benignant  inflammatory  affec- 
tions of  these  parts,  giving  rise  to  much  irritation  and  muco- 
purulent secretion — a  circumstance  with  which  it  is  necessary 
to  be  acquainted,  as  popular  prejudice  is  only  too  prone  to 
attribute  it  to  contagion. 

The  syphilitic  taint  gives  rise  to  warty  excrescences  of  the 
dermoid  tissues,  Avhich  may  affect  the  labia  and  the  introitus 
vagina;.  They  consist  of  groups  of  small  pedunculated  tu- 
mours, aggregated  together  in  such  a  manner  as  to  produce  a 
sort  of  mushroom  appearance.  These  warts  are  not  identical 
with,  though  they  resemble,  the  tubercule  muceux  of  French 
■RTiters  on  s}-philis.  Mr.  Safford  Lee  describes  these  as  round, 
flattened  tubercles,  raised  above  the  surrounding  tissues,  some- 
times becoming  elongated,  of  a  reddish-blue  colour,  and  fre- 
quently ulcerated  on  their  surface,  producing  a  moisture  of 
the  parts. i 

Encysted  tumours  of  slow  growth  afiect  the  labia,  and  are 

*  Observations  sur  la  Grossesse  et  rAccouchement  des  Femmes.  I'ails,  1G95. 
Obs.  29. 
t  Medico-chirurgr.  Trans,  vol.  vii.  p.  8t. 
J  Safford  Lee  on  Tumours  of  the  Uterus,  &c.,  p.  254.    London,  18i7. 
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probably  due  to  an  obstruction  in  the  first  instance,  and  sub- 
sequent distention  of  one  or  more  of  the  follicular  structures. 
They  consist  of  a  membranous  envelope,  containing  a  trans- 
parent, glairy  fluid  ;  and  only  prove  a  source  of  inconvenience 
after  they  have  attained  a  large  size.  Other  tumours  are 
described  as  occurring  in  the  pudenda,  independently  of  the 
hypertrophy  resulting  from  chronic  inflammation.  Sir  Charles 
Clarke  has  described  a  variety  under  the  designation  of  the 
oozing  tumour  of  the  labium,  which  is  chiefly  characterized 
by  a  profuse  watery  discharge,  corresponding  in  appearance 
with  that  from  the  cauliflower  excrescence.  It  is  but  slightly 
elevated  above  the  skin,  and  has  an  irregularly  nodulated  sur- 
face. It  occurs  in  persons  advanced  in  life,  endowed  with 
general  obesity,  and  in  whom  the  labia  are  enlarged.  Erec- 
tile and  scirrhoid  tumoui's  are  also  met  with  in  this  part  of 
the  system.  A  remarkable  specimen  of  the  latter  is  pre- 
served in  the  Royal  College  of  Surgeons  of  England  (No. 
2715),  which  was  successfully  removed  by  operation.  It 
weighed  upwards  of  eleven  pounds,  and  is  six  inches  in  dia- 
meter. It  is  covered  with  healthy  skin,  and  consists  of  a 
pale  and  compact,  but  soft  and  elastic,  tissue,  traversed  in 
some  parts  by  irregular,  shming  fibres,  and  in  others  having 
several  small  oval  cavities  in  it.  The  patient  was  thirty  years 
of  age,  and  the  tumour  had  been  growing  for  many  years. 
Under  the  head  of  hypertrophy  we  must  also  allude  to  the 
liability  of  the  labia  bemg  affected  by  elephantiasis.  The 
nymphaB  or  labia  minora  are  often  abnormally  enlarged,  and 
frequently  the  seat  of  chronic  inflammation,  and  consequent 
indui-ation.  In  new-born  infants  they  normally  project  be- 
yond the  labia  majora,  and,  in  some  wild  tribes,  the  custom 
exists  of  inducing  their  elongation  by  artificial  means  ;  this  is 
said  to  be  the  case  among  the  Bushmen  and  the  Kamschat- 
dales.  Among  the  Arabs  and  Copts  circumcision  of  females 
prevails,  which  consists  in  removing  a  portion  of  the  elon- 
gated nymphse.  The  enlargement  of  the  nymphEe  has  been 
set  down  to  an  abuse  of  sexual  indulgence,  but  this  is, 
probably,  as  incorrect  as  the  same  statement  has  been 
shown  to  be  with  regard  to  hypertrophy  of  the  clitoris. 
This  rudimentary  penis  excites  no  attention,  unless  en- 
larged much  beyond  its  normal  proportions.  It  is  capa- 
ble of  assuming  the  most  extravagant  size.  Some  of  the 
cases  of  hermaphi-odism  that  are  on  record  may  be  explained 
by  a  reference  to  congenital  hypertrophy  of  the  clitoris.  The 
largest  specimen  that  we  have  met  with  is  preserved  in  the 
Museum  of  the  University  of  Bomi.  It  is  fourteen  inches  in 
circumference,  and  weighs  eight  pounds.  Mr.  Safford  Lee 
quotes  several  instances  of  similar  hypertrophic  enlargement. 
Parent  Duchatelet  met  with  enlarged  clitoris  in  only  three 
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cases  of  6000  registered  prostitutes  in  Paris.  Dr.  Asliwell, 
in  his  remarks  on  the  subject,  expresses  his  concurrence 
with  the  last  observer  as  to  there  being  no  necessary  con- 
nexion between  an  habitual  sexual  indulgence  and  the  per- 
manent increase  of  the  clitoris.  He  adds,  that  he  has  often 
been  struck  with  the  integrity  of  the  external  genitals  in 
prostitutes,  while  the  uterus  and  ovaries  have  been  bound 
in  all  directions  by  bands  of  false  membrane.  The  warty 
growths,  already  spoken  of,  also  affect  the  clitoris,  and  it  is 
occasionally  the  seat  of  malignant  degeneration,  where  the 
parts  of  generation  are  generally  involved. 

In  the  Pathological  Society's  Report  for  1847-48,  Mr. 
Brooke  has  recorded  a  case  of  malignant  disease  of  the  cli- 
toris, which  caused  an  excrescence  of  the  size  of  a  nut, 
attached  by  a  pedicle,  and  Avhich,  having  ulcerated  and  in- 
volved one  of  the  nymphas,  was  successfully  removed  by  an 
operation.  In  this  case  it  does  not  appear  that  the  system  at 
large  was  at  all  aflfected. 

We  allude  to  the  urethra  at  present,  only,  to  speak  of  cer- 
tain affections  of  the  orifice  which  opens  beneath  the  clitoris, 
into  the  vestibular  portion  of  the  vagina.  The  very  large 
crypts  and  sebaceous  follicles  surrounding  this  sensitive  point 
are  the  frequent  seat  of  blennorrhoic  and  other  forms  of  in- 
flammatory action.  The  mucous  membrane  of  the  part  is 
liable  to  an  hypertrophic  development,  giving  rise  to  small 
vascular,  generally  pediculated  tumours.  They  are  exquisitely 
sensitive  during  life,  and  the  surface  being  easily  abraded, 
by  contact  they  frequently  exude  small  quantities  of  blood, 
or  they  are  the  cause  of  pamful  micturition  and  protracted 
leucorrhcea.  The  mucous  membrane  surrounding  the  orifice 
of  the  urethra  is  very  apt  to  become  hypertrophied ;  the 
affection  is  described  by  Sir  C.  M.  Clarke  as  consisting  of 
an  inflammatory  hardening  and  thickening  of  the  cellular 
structure,  with  an  increase  in  the  erectile  tissue  of  the  part. 

The  valvular  fold  of  membrane  which  protects  the  virgmal 
vagina,  the  hymen,  which  is  commonly  ruptured  when  coi- 
tion is  first  completely  effected,  has  been  a  subject  of  much 
discussion  by  medical  jurists,  as  its  absence  has  been  regarded 
as  an  unequivocal  sign  of  defloration,  or  its  presence  as  a 
proof  of  the  unimpaired  virginity  of  the  individual.  Neither 
position  is  absolutely  correct ;  for  the  best  authorities  are 
agreed,  that,  on  the  one  hand,  it  may  be  destroyed  by  ulcera- 
tive absorption,  or,  on  the  other,  that  it  may  persist,  not  only 
after  coition,  but  even  after  parturition.  The  latter  fact  is 
corroborated  by  the  testimony  of  Merriman,  Niigelc,  Ramsbo- 
tham,  and  others.  Other  deviations  from  the  normal  state  of 
the  hymen  are,  the  cribriform  perforations  that  it  exhibits  ;  or 
it  surrounds  the  entire   introitus  vaginse,  leaving  a  central 
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circular  orifice,  or  it  entirely  excludes  the  passage.  The  latter 
circvmistance  is  not  likely  to  be  discovered,  as  other  ati-esise 
of  the  external  orifices  are,  early  in  life.  With  the  approach 
of  puberty  it  will  induce  much  inconvenience  from  the  me- 
chanical retention  of  the  menstrual  discharge,  and,  unless 
discovered  and  rectified,  will  be  the  source  of  serious  disturb- 
ance. The  hymen  is  sometimes  found  much  indurated,  and 
of  a  cartilaginous  consistency,  and  even  osseous  deposits  have 
been  met  with  in  it.  The  hymen,  after  it  has  been  ruptured, 
is  partially,  if  not  entirely,  absorbed.  The  carunculse  myrti- 
formes,  which  have  been  generally  looked  upon  as  the  remains 
of  the  hymen,  are  now  regarded  by  many  authorities  as  nor- 
mal formations  that  are  not  associated  with  lesion  of  the 
hymen. 

THE    VAGINA. 

The  vagina  presents  very  considerable  varieties  of  confor- 
mation and  size  within  the  normal  limits  of  health,  differences 
depending  upon  the  age  of  the  individual  and  the  effects 
of  cohabitation  or  childbirth,  or  the  absence  of  these  in- 
fluences. A  congenital  closure  of  the  passage  may,  in- 
dependently of  an  imperforate  hymen,  or  adhesion  of  the 
labia,  convert  the  vagina  into  a  cul-de-sac,  a  lesion  which 
can  scarcely  be  attributed  to  anything  but  intrauterine  in- 
flammation, if  the  uterus  be  present.  A  remarkable  instance, 
which  appears  to  have  been  an  arrest  of  development,  is 
detailed  by  Dr.  Boyd,*  where,  in  a  female,  a?t.  72,  who  had 
been  married,  though  necessarily  without  issue,  the  vagina 
terminated  in  a  cul-de-sac  about  half  an  inch  deep,  beneath 
the  orifice  of  the  urethra.  There  was  no  vestige  of  a  uterus, 
nor  any  Fallopian  tubes ;  the  right  ovary  was  natural,  and 
attached  by  a  loose  ligament  to  the  bladder ;  the  left  ovary 
was  abnormal,  but  similarly  ctiuiected  with  the  bladder.  A 
multiplication  of  parts  is,  perhaps,  more  frequently  met  with, 
and  is  produced  by  the  formation  of  a  septum,  which  is 
more  or  less  complete  ;  it  may  extend  through  the  entire 
length  of  the  vagina,  or  only  partially  divide  it.  A  remarkable 
specimen  of  this  malformation  was  exhibited  by  Mr.  Birkett 
before  the  Pathological  Society  ;  f  the  vagina  of  a  married 
woman,  who  had  never  borne  children,  and  had  died  of  pneu- 
monia and  pericarditis,  was  completely  divided  in  the  mesian 
line  by  a  strong,  dense,  fibrous  septum,  extending  from  the 
external  opening  to  the  uterus  ;  thus  two  vaginse  existed  ;  each 
vagina  led  to  a  distinct  os  uteri,  both  of  which  were  small ; 
the  neck  of  the  uterus   was  rather  longer  than  usual,   the 


*  Mrdico-ohir.  Trans,  vol.  xxiv.  p.  187. 
t  Report,  &c.,  1817-48,  p.  295. 
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body  smaller  ;  the  uterus  itself  was  nearly  divided  into  two 
cavities  by  a  septum  in  the  mesian  line. 

Occlusion,  or  stricture  of  the  vagina,  sometimes  occurs  as 
a  result  of  external  injury  or  of  cicatrization  of  ulcers.  The 
rigidity  or  laxness  of  the  walls  varies  much  in  different 
subjects,  according  to  the  general  habit  and  the  amount  of 
secretion  from  the  glandular  apparatus  surrounding  the  vagina. 
The  great  capability  of  the  vagina  for  extension  is  best  shown 
m  parturition  ;  hence  it  is  not  to  be  wondered  at  that  prolonged 
uterine  or  vesical  disease  should  induce  a  very  lax  state  of  the 
mucous  membrane  of  the  vagina,  Avhich,  as  it  often  does,  be- 
comes a  source  of  extreme  distress  and  inconvenience  to  the 
party  aifected.  In  old  women  we  often  meet  with  this  relaxed 
condition,  which  may  amount  to  a  complete  prolapsus.  The 
anterior  wall  is  particularly  prone  to  be  thus  affected.  Dr. 
Golding  Bird  has  recently  *  pointed  out  that  this  lesion  gives 
rise  to  a  foetid,  phosphatic,  and  mucous  state  of  the  urine  in 
elderly  females,  owing  to  an  accumulation  of  the  urine  in  the 
prolapsed  bladder  lying  in  a  pouch  of  the  anterior  vaginal 
wall.  He  shows  that  it  may  be  the  source  of  great  ii'rita- 
bility  of  the  bladder  and  incontinence  of  the  urine,  which  is 
best  relieved  by  frequent  catheterism,  so  as  entirely  to  empty 
the  bladder.  Dr.  G.  Bird  compares  the  condition  with  that 
resulting  in  men  from  enlarged  prostate.  In  prolapsus  of 
the  uterus  the  mucous  membrane  of  the  vagina  is  necessa- 
rily dragged  do^vn  with  the  descent  of  that  organ. 

The  vagina  and  the  external  organs  are  exposed  to  mecha- 
nical injuries  of  various  kinds,  and,  in  certain  medico-legal 
questions,  it  requires  care  to  determine  their  exact  nature,  as 
well  as  to  avoid  confounding  the  menstrual  discharge  with 
haemorrhage  resulting  from  injury.  Parturition  frequently 
gives  rise  to  laceration  and  severe  contusions  of  these  parts. 
The  inferior  portion  of  the  canal,  cither  from  unusual  rigidity, 
or  from  want  of  proper  care  on  the  part  of  the  attendant,  is 
apt  to  give  way  when  the  labour  pains  are  at  their  climax  ; 
and  the  lesion  may  vary  from  a  mere  laceration  of  the  four- 
chette  to  a  rupture  of  the  entire  perineum,  from  the  vagina  to 
the  anus.  It  necessarily  happens  that  the  perineum  is  per- 
forated before  the  infant  reaches  the  natural  outlet,  and  that 
it  passes  through  the  adventitious  opening  without  estab- 
lishing a  communication  with  the  former.  Laceration  of  the 
upper  portions  of  the  vagina  also  occur  to  a  varying  extent, 
in  conjunction  with,  or  independently  of,  rupture  of  the 
uterus.     A  small  laceration  is  not  necessarily  fatal.     Ross  t 

*  Medical  Times  and  Gazette,  January  1, 1853. 

t  Dr.  Francis  II.  Karasbotham  gives  this  and  other  illustrative  instances  in 
his  Principles  and  Practice  of  Obstetric  Medicine  and  Surgery.  London, 
1811,  p.  603. 
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reports  the  case  of  a  woman  who  was  twice  the  subject  of  an 
accident  of  the  kind,  and  each  time  recovered.  This  result 
is  out  of  the  question,  when,  as  occasionally  happens,  the  child 
escapes  mto  the  peritoneal  cavity. 

The  mucous  membrane  of  the  vagina  is  very  frequently 
the  seat  of  inflammation;  the  commonest  form  is  the  catarrhal. 
In  the  first  stage,  the  passage  is  reddened,  heated,  and  dry ; 
this  is  followed  by  the  secretion  of  a  white,  creamy  mucus ; 
or,  if  there  be  anything  of  a  specific  character,  the  dis- 
charge is  more  purulent  or  flaky.  Whether  simple  or  com- 
plicated, it  often  assumes  a  chronic  character,  and  is  then 
converted  into  a  blennorrhcea,  which,  by  the  mere  loss  of 
fluid  entailed  upon  the  patient,  often  exerts  a  most  de- 
bilitating effect.  The  secretion  of  the  vagina  in  leucorrhcea 
has  been  recently  shown  by  Dr.  Tyler  Smith,*  to  consist 
mainly  of  squamous  epithelium  and  epithelial  debris,  though 
its  essential  characteristic,  by  which  it  is  distingviished  from 
the  discharge  derived  from  the  cervix  uteri,  consists  in  its 
acid  reaction,  the  interior  of  the  cervix  yielding  an  alkaline 
fluid.  "  It  is  to  this  alkali  that  the  secretion  Avithin  the 
cervix  owes  its  viscidity  and  transparency,  while  the  curdled 
appearance  of  the  vaginal  mucus  is  owing  to  the  presence 
of  the  vaginal  acid."  As  the  acid  of  the  vagma  is  sufficient 
to  neutralize  the  alkaline  secretion  of  the  uterus,  the  fact 
of  the  latter  being  frequent  and  copious  is  masked  ;  hence 
the  discrepancy  of  the  opinions  of  various  authors  on  the 
subject  of  the  source  of  leucorrhcea.  The  external  surface 
of  the  OS  uteri,  according  to  Dr.  Tyler  Smith,  yields  a 
secretion  of  the  same  character  as  the  vagina  itself.  In  both 
eczematous  vesicles  are  frequently  met  with,  which  the  same 
author  regards  as  identical  with  the  o\-ula  Nabothi,  which, 
by  some,  have  been  interpreted  as  obstructed  follicles,  but 
Dr.  Tyler  Smith  asserts  that  they  are  often  found  m  situa- 
tions where  mucous  follicles  cannot  be  detected. 

Rokitansky  describes  exudation,  or  croupy  processes,  occur- 
ring in  the  vaginal  mucous  membrane  primarily,  but  more 
frequently  in  conjunction  with  a  similar  disease  of  the  uterus, 
in  the  shape  of  puerperal  disease.  "  Exudative  processes," 
he  observes,  "  with  various  products,  occur  more  frequently 
in  patches,  or  throughout  the  vagina,  as  secondary  diseases, 
both  as  a  result  of  puerperal  afi"ection  of  the  uterus,  as  well  as 
in  consequence  of  an  infection  of  the  blood  proceeding  from 
other  causes,  or  from  a  degeneration  of  the  typhous  and  various 
exanthematic  processes.  They  correspond  to  the  condition  of 
the  blood  and  its  products,  and  accordmgly  produce  a  solution 
of  the  mucous  membrane  and  the  submucous  layer,  varying 
in  shape  and  depth,  and  not  unfrequently  resembling  gan- 
*  Meclico-chirurgical  Trans,  vol.  xxxv.  p.  377. 
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grenous  destruction.  A  loss  of  substance  may  ensue,  and  to 
this  cause  undoubtedly  many  cicatrices  found  in  these  parts 
are  to  be  attributed."  The  secondary  form  of  typhus  occurring 
in  the  vagina,  Rokitansky  states,  does  not  exhibit  itself  in  the 
A'agina  in  its  genuine  form,  but  is  often  found  degenerated  into 
croup  and  gangrene  ;  an  existing  blenorrhoea,  especially  if  of 
gonorrhoeal  or  syphilitic  origin,  exerting  a  powerful  attraction 
upon  it. 

A  chronic  thickening  of  the  vaginal  mucous  membrane  is 
occasionally  met  with  ;  the  follicular,  the  syphilitic,  and  the 
carcinomatous  iilcer,  also  affect  this  part.  Gangrene  some- 
times results  from  the  effect  of  parturition,  or  the  contusion 
caused  by  rough  manipulation.  The  cicatrix  that  results  from 
the  healing  of  a  slough  is  occasionally  an  impediment  at  sub- 
sequent deliveries  ;  a  puckering  of  the  vaginal  membrane,  and 
consequent  diminution  of  the  passage,  having  taken  place. 

The  vagina  is  not  often  the  seat  of  morbid  growths.  Polypi 
and  encysted  tumours  are  the  varieties  that  most  frequently 
affect  this  situation.  The  posterior  part  of  the  vagina  is 
stated  to  be  the  ordinary  seat  of  polypoid  growths. 

An  instance  given  by  Mr.  Curling,  in  the  Reports  of  the 
Pathological  Society,*  forms  an  exception  to  the  rule. 
Here  the  solid  tumour  which  was  removed  from  a  woman, 
aged  forty -five,  grew  from  the  upper  part  of  the  vagina,  to 
which  it  was  attached  by  a  broad  peduncle,  which  com- 
nrenced  just  behind  the  meatus  of  the  urethra,  and  extended 
backwards  towards  the  uterus  about  two  inches  and  a  half. 
The  structure  of  the  polypi  varies  in  character ;  they  may  be, 
as  stated  by  Mr.  S.  Lee,  fibrous,  vesicixlar  and  cellulo-vascular, 
— the  fibrous  being  the  least  frequent.  They  vary  equally  in 
size,  from  a  trifling  projection  to  growths  several  pounds  in 
weight.  The  encysted  tumours  of  the  vagina  originate  in  an 
obstruction  of  the  follicles  with  which  the  region  abounds ; 
they  contain  a  glaiiy,  transparent  greenish  or  dirty-brown, 
albuminous  fluid  ;  and,  though  the  source  of  irritation  and 
inconvenienc  e,  are  not  productive  of  any  danger :  their  correct 
diagnosis  affords  a  speedy  means  of  relief;  but  they  have  been 
repeatedly  mistaken  for  totally  different  affections,  such  as 
prolapsus  of  the  womb  or  the  bladder,  or  for  hernia. 

Specimens  of  carcinoma  affecting  the  vagina  are  preserved 
in  most  museums  of  pathological  anatomy  ;  they  show  that 
this  part  is  commonly  secondarily  involved  by  an  extension 
of  the  disease  from  the  cervix  uteri ;  "however,  it  may  exist," 
to  employ  the  words  of  Rokitansky,  "though  the  latter  is  in 
a  very  imdeveloped  state,  and  eve  a  Avithout  it,  in  the  shape 
of  primary  carcinoma  of  the  vagina."     The  form  in  which  it 

*  Vol.  i.  p.  301,  1S47-48. 
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occurs  is  of  the  fibrous  or  encephaloid  kind  ;  malignant  epi- 
thelial growths  do  not  appear  to  affect  the  female  organs  of 
generation  in  the  same  manner  as  they  occur  in  the  male 
penis — a  circumstance  which  may  appear  remarkable,  as  both 
possess  a  great  analogy  in  regard  to  the  component  structures 
and  the  secretions  they  give  rise  to.  The  smegma  prseputii 
consists  as  essentially  of  epithelium  as  the  vaginal  discharges ; 
and  the  perverted  nutrition  gi\'ing  rise  to  epithelial  cancer, 
may  fairly  be  assumed  to  affect  the  secretory  organs  of  the 
penis,  and  be  regarded  as  an  extravagant  expression  of  the 
normal  process.  The  fact,  however,  is,  that  the  mucous  mem- 
brane of  the  vagina  has  not  been  shown  to  be  obnoxious  to 
this  form  of  cancer. 


CHAPTER  XXXVIII. 

THE    INTERNAL    ORGANS    OF    GENERATION. 
THE  UTERUS. 

The  uterus,  unlike  most  other  organs  combining  to  form 
the  human  body,  has  a  double  existence ;  one  of  long-con- 
tinued comparative  quiescence,  and  one  of  extreme,  though 
brief,  activity  and  development.  The  diseased  processes  af- 
fecting it  are  mainly  associated  with,  and  the  result  of,  the 
changes  that  take  place  in  it,  during  and  immediately  after 
pregnancy ;  hence  its  pathological  relations  scarcely  come  to 
the  cognizance  of  the  medical  man  until  its  proper  functions 
have  been  called  into  action.  Before  considering  its  acquired 
abnormities,  however,  we  must  turn  our  attention  to  certain 
congenital  anomalies  presented  by  the  organ,  which  have  a 
bearing  upon  the  future  health  of  the  adult  individual.  In  a 
morphological  and  natural  historical  point  of  view,  some  of 
these  malformations  possess  considerable  interest ;  though  we 
can  only  in  so  far  advert  to  them  as  they  regard  the  prac- 
titioner. 

We  have  already  given  an  instance  (page  661,)  of  an  entire 
absence  of  the  uterus — a  malformation  which  need  not  aflfect 
the  health  of  the  individual.  Rokitansky  states  that  the 
occurrence  is  extremely  rare,  and  that  most  of  the  cases  in 
which  the  uterus  appears  to  be  absent  may  be  resolved  into 
a  partial  arrest  of  development  only,  and  that,  by  careful 
examination,  we  may  find,  behind  the  bladder,  one  or  two 
rudimentary  bodies,  in  the  proper  fold  of  the  peritoneum, 
which  represent  the  uterus.  An  actual  multiplication  of  the 
organ  is  equally  rare ;  but  it  is  not  an  uncommon  thing  to 
find  a  more  or  less  complete  attempt  at  the  formation  of  a 
double  cavity,  which  is  manifestly  the  result  of  an  arrest  of 
development.  The  bilocular  and  horned  uterus  are  the  mal- 
formations alluded  to  ;  in  the  former,  a  more  or  less  perfect 
septum  extends  tlirough  the  uterus  in  the  mesian  line  ;  in  the 
latter,  the  organ  presents  the  charicter  of  the  uterus  exhibited 
by  certain  mammalia,  as  the  sheep,  and  is  divided  into  two 
lateral  compartments  by  a  fissure,  extending  vertically  down- 
wards from  the  fundus.     This  may  be  explained  upon   the 
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assumption  of  an  imperfect  union  of  the  two  rudimentary 
bodies  from  wllich  the  normal  uterus  is  developed.  Only  one 
of  these  may  arrive  at  maturity,  and  we  then  have  to  deal 
with  a  uterus  consisting  only  of  a  single  horn,  or  of  one  half; 
there  will  then,  necessarily,  only  be  a  single  Fallopian  tube. 
The  uterus  unicornis,  as  well  as  the  uterus  bilocularis  and 
bicornis,  are  capable  of  becoming  impregnated  ;  Kokitansky* 
details  the  particulars  of  an  example  of  pregnancy  in  a 
rudimentary  uterine  horn,  which  terminated  fatally  by  rup- 
ture and  sanguineous  eifusion  into  the  peritoneal  cavity,  in 
the  thii-d  month.  "When  the  two  halves  coalesce,  the  division 
which  constitutes  the  malformation  may  vary  considerably 
in  amount;  only  a  slight  depression  may  be  visible  at  the 
fundus  in  one  case,  so  that  the  organ  scarcely  deviates  from 
its  normal  condition ;  in  another,  the  fissure  extends  so  far 
dowii  as  to  justify  the  appellation  of  double  uterus,  ordinarily 
bestowed  upon  the  anomaly.  An  excellent  instance  of  this  is 
preserved  in  the  Museum  of  St.  George's  Hospital  (No.  10-1 
of  Dr.  Lee's  preparations).  TJiis  preparation  also  illustrates 
what  takes  place  after  impregnation  ;  while  the  ovum  is 
received  into  one  horn,  which  becomes  dvily  developed  with 
the  growth  of  the  foetus,  the  other  only  sympathizes  with  it 
so  far  as  to  form  a  deciduous  membrane,  and  thus  to  prevent 
the  occurrence  of  superfoetation,  but  otherwise  undergoes  but 
trifling  alteration  or  increase.  Though  impregnation  and 
parturition  are  not  necessarily  fatal,  these  malformations 
seriously  endanger  the  life  of  the  patient — owmg,  as  Roki- 
tansky  observes,  partly  to  the  want  of  the  necessary  dimen- 
sions of  the  part  that  undertakes  the  functions  of  the  entire 
organ,  partly  to  the  obstacle  opposed  to  the  uniform  deve- 
lopment of  the  impregnated  uterine  half,  by  the  ujiimpreg- 
nated  half.  These  circumstances  favour  laceration  of  the 
uterine  parietes.  Kokitansky  also  shows  that  the  divergence 
of  the  cornua  from  the  axis  of  the  body  causes  an  impediment 
in  the  act  of  parturition,  Avliile  the  expulsive  power  of  the 
uterus  is  much  reduced,  by  the  absence,  in  the  case  of  the 
uterus  bicornis,  of  a  true  fundus. 

Hypertrophy  and  atrophy  of  the  uterus  are,  in  part,  normal 
at  the  periods  of  puberty  and  involution ;  much  tact  is  ne- 
cessary to  distinguish  some  of  the  morbid  from  the  healthy 
conditions  of  the  organ.  The  weight  and  dimensions  of  the 
adult  uterus  fluctuate  in  health  considerably.  Kilianf  gives 
the  following  as  the  result  of  his  measurements  : — the  entire 
length  varies  from  twenty-four  to  twenty-six  lines ;  the 
greatest  breadth  is  eighteen  lines ;  the  greatest  thickness, 
nine  lines :    the  cervix  is  from  ten  to  twelve  lines  long ;  its 

*  Pathological  Anatomj',  vol.  ii.  p.  277.    Syd.  Soc.  Ed. 

t  Die  Geburtslehre,  &c.  von  Dr.  H.  F.  Kiliau,  Frankfurt,  183'J,  vol.  i.  p.  92. 
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breadth  from  six  to  eight ;  its  thickness  from  five  to  six  lines  : 
the  length  of  the  uterine  cavity  is  twelve  lines,  its  breadth 
nine  lines  ;  the  greatest  thickness  of  the  fundus,  five  lines,  of 
the  sides,  four  lines,  and  of  the  cervix,  three  lines.  After  one 
or  more  births  all  these  measurements  increase  from  one-fifth 
to  one  quarter.  The  weight  of  the  uterus  varies  from  eight 
to  twelve  drachms,  and  may,  after  several  pregnancies,  amount 
to  two  ounces.  With  the  aid  of  this  table  Ave  shall  be  better 
able  to  determine  whether  we  have  to  deal  with  a  morbidly 
enlarged  or  diminished  uterus.  Either  affection  may  mvolve 
the  entire  organ,  or  be  manifested  in  a  part  only.  An  atrophic 
condition  is  probably  a  frequent  source  of  sterility  ;  the  organ, 
and  especially  the  cervix,  is  small  and  anaemic,  its  tissue 
dense,  and  the  ovaries  present  an  equally  undeveloped  condi- 
tion. After  the  climacteric  period  the  cervix  often  disappears 
entirely,  and  nothing  but  an  indurated  ring  remains  at  the 
summit  of  the  vagina. 

Hj^ertrophy  is  more  commonly  met  with  as  a  morbid  state 
than  atrophy  ;  partly  as  an  exaggerated  expression  of  the 
normal  condition,  at  certain  periods  of  life — partly  as  the 
result  of  irritation  set  up  by  other  morbid  processes.  These 
may  consist  in  tumours,  occupying  the  substance,  or  filling 
the  cavity,  of  the  uterus ;  giving  rise,  eventually,  to  actual 
expulsive  efibrts,  resembling  labour  pains,  or  to  blennorrhoic 
affections  of  the  mucous  surfaces.  Mere  consensual  irritation, 
proceeding  from  other  organs,  may  suffice  to  induce  it.  Thus, 
the  Museum  of  St.  George's  Hospital  contains  a  preparation 
of  the  internal  female  organs  of  generation,  (x.  7,)  in  which 
the  ovaries  are  seen  to  contain  cysts,  while  the  uterus,  which 
otherwise  is  perfectly  healthy,  exhibits  very  marked  hyper- 
trophy. The  cervix  is  liable  to  be  hypertrop hied  by  itself ; 
the  labia  may  form  a  single  tumefied  ring,  or  present  two 
tumours,  lying  parallel  to  one  another,  and  separated  by  a 
transverse  fissure.  The  first  form  is  more  likely  to  occur  in 
women  who  have  not  borne  children,  and  the  second  in  those 
Avho  have.  The  anterior  is  more  frequently  enlarged  than  the 
posterior  lip. 

The  cavity  of  the  uterus  may  be  morbidly  diminished  in 
consequence  of  inflammatory  affections  of  the  surrounding 
textures,  or  by  malposition  or  curvation,  and  may  amount 
to  complete  obliteration.  An  instance  of  obliteration  of  the 
cavity  of  the  uterus  is  preserved  in  the  St.  George's  Hospital 
Museum  (Dr.  Lee's  Preparations,  No.  161),  in  which  the 
cervix  remained  patulous.  An  instance  of  complete  oblitera- 
tion of  the  OS  uteri  is  recorded  1  y  Dr.  A.  T.  Thomson,  in  the 
thirteenth  volume  of  the  Medico-Chirurgical  Transactions, 
where,  owing  to  this  cause,  in  a  female  aged  sixty-five,  the 
uterus  was  found  distended  by  "eight  quarts  of  brown  fluid, 
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slightly  coagulated  by  heat.  The  patient  had  borne  two  children. 
We  shall  have  occasion  to  see  that  the  os  and  the  cavity  of 
the  -uterus  are  frequently  plugged  up  by  secretions,  but  this 
must  not  be  confounded  with  actual  adhesion  of  the  parietes. 
Strictures  are  commonly  met  Avith  at  the  external  and  internal 
orifices  of  the  cervix  ;  they  appear  to  be  mainly  due  to  inflam- 
mation of  the  mucous  and  submucous  tissues  of  the  parts. 

MALPOSITIONS  OF  THE  UTERUS. 

No  organ  of  the  body  is  liable  to  so  frequent,  and  so  varied 
and  extensive  changes  of  position,  as  the  uterus  ;  all  of  which 
very  materially  affect  the  health  of  the  individual  and  her 
prospects  of  maternity.  There  are  two  great  classes  of  mal- 
positions ;  those  in  which  the  uterus  maintains  its  site  but  alters 
its  axis — deflections  from  the  normal  position — and  those  in 
which  it  quits  its  nidus,  and  becomes  altogether  displaced,  so 
that  its  relation  to  all  the  pelvic  viscera  is  perverted.  The  de- 
flections are  known  by  the  terms  anteversion  and  retroversion, 
in  which  respectively  the  fundus  uteri  is  tilted  forwards,  or 
pushed  backwards  out  of  the  ordinary  axis.  In  either  case, 
the  abnormal  position  of  the  organ  considerably  interferes, 
by  its  pressure,  with  the  functions  of  the  adjoining  organs, 
and  especially  the  bladder  and  rectum,  proportional  to  the 
amomit  of  deviation.  The  term  obliquity  is  applied  to  the 
lateral  deviation  from  the  axis  which  sometimes  occurs,  either 
as  the  effect  of  pregnancy,  or  of  diseased  conditions  affecting 
one  side  only,  and  thus  disturbing  the  balance  necessary  to 
the  integrity  of  the  viscus.  Much  difference  of  opinion  has 
existed  in  reference  to  the  question  whether  anteversion  (or, 
as  it  is  called  by  some,  pronation),  is  a  more  frequent  occur- 
rence, or  retroversion,  Lisfranc  asserts  that  antev°rsion  is 
by  far  more  common  than  retroversion ;  Rokitansky  posi- 
tively states  the  latter  to  be  the  more  ordinary  occiirrence. 
In  these  three  forms  of  dislocation  the  different  parts  of  the 
uterus  maintain  their  proper  mutual  relations,  but  another 
variety  exists  in  which  the  cervix  and  body  form  an  angle 
(more  or  less  acute)  with  one  another.  The  deflection  is 
almost  invariably  forwards  ;  and  may  be  congenital,  as  it  is 
met  with  at  early  periods ;  and  it  is  probably  an  impediment, 
though  not  a  bar,  to  conception.  Disordered  menstruation 
accompanies  most  of  the  morbid  conditions  we  have  adverted 
to,  but  whether  as  a  cause  or  as  a  complication  has  not  been 
determined. 

The  second  class  of  malpositions  consists  in  a  descent  of 
the  womb  into  the  vagina,  or  in  its  extrusion  beyond  the 
labia ;  the  term  prolapsus  has  been,  somewhat  arbitrarily, 
applied  to  the  lower  degree,  procidentia  to  the  extreme  form. 
In  either  case  the  axis  of  the  womb  must  be  altered,  as  well 
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as  its  relations  to  the  surrounding  viscera.  The  predisposing 
cause  is  a  lax  state  of  the  tissues  generally,  and  more  par- 
ticularly of  the  ligaments  of  the  uterus  and  of  the  vagina, 
Avhich  may  be  the  symptom  of  a  debilitated  constitution,  as 
in  lymphatic  individuals,  or  the  result  of  repeated  pregnan- 
cies. The  immediate  cause  is  very  frequently  an  unusual 
bodily  effort.  The  secondary  effect  upon  the  prolapsed  organ 
is,  that  it  is  irritated,  and  that  its  surface  ulcerates,  or  that  it 
becomes  the  seat  of  congestion  and  hypertrophy,  and  that  its 
exposed  surface  becomes  indurated  and  horny.  Prolapsus  is 
most  frequently  met  with  after  the  middle  period  of  life  ; 
instances  of  its  occurrence  before  puberty  are  recorded  by 
Dr.  Ashwell,*  and  other  authors.  Dr.  Ashwell's  work  also 
contams  the  history  of  three  cases  in  Avhich  during  the  whole 
period  of  pregnancy  the  womb  had  lain  partly  or  entirely  ex- 
ternal to  the  pudenda.  In  two  of  these  the  child  was  born 
wliile  the  entire  uterus  was  beyond  the  vulva ;  in  one  it  had 
occupied  that  position  for  several  months,  in  the  other  for 
eight  years  previous  to  conception. 

A  very  serious  malposition,  which  comes  on  after  parturi- 
tion, spontaneously,  or  as  the  result  of  undue  manual  inter- 
ference m  removing  the  afterbirth,  in  an  unusually  distended 
or  relaxed  womb,  is  that  known  as  inversion  of  the  uterus. 
It  consists  in  a  greater  or  less  descent  of  the  fundus  uteri 
into  the  cavity  of  the  organ,  and  it  may  amount  to  a  complete 
turning  inside  out.  It  is  generally  accompanied  by  very 
dangerous  haemorrhage ;  if  the  organ  is  not  at  once  replaced 
in  its  proper  position,  and  the  patient  survives  the  immediate 
shock,  as  sometimes  happens,  the  uterus  becomes  reduced  in 
size,  and  the  inconvenience  sustained  may  be  comparatively 
trifling.  Burns  details  a  case  in  which  an  inverted  uterus 
was  borne  for  twenty  years,  menstruation  continuing  during 
the  whole  period. 

Inversion  is  not,  however,  exclusively  a  sequel  of  partu- 
rition ;  it  also  occurs  as  a  result  of  the  influence  of  fibrous 
polypi,  glowing  from  the  inner  surface  of  the  fundus.  An 
unimpregnated  mverted  uterus  is  preserved  in  the  Museum 
of  the  Royal  College  of  Surgeons  of  England  (No.  2654), 
showing  the  Fallopian  tubes  obliquely  in  the  upper  part  of  the 
vagina — the  effect  of  a  polypus  growing  from  the  fundus. 
Velpeau  removed  a  polypus  from  a  woman,  who  died  soon 
after  of  peritonitis,  and  the  uterus  was  found  to  have  been 
completely  inverted.  The  presence  of  fibrous  tumours  in 
the  substance  of  the  uterus,  or  inclosed  in  the  cavity, 
when  complicating  pregnancy,  favours  the  occurrence  of  in- 
version,  by   disturbing    the   normal    balance   of  the   expul- 

*  A  Practiced  Treatise  on  the  Diseases  peculiar  to  Women,  p.  541.    London , 

1845. 
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sive  contractions.  Some  authors  are  inclined  to  attribute  it 
to  extreme  shortness  of  the  umbilical  cord.  Instances  are 
recorded  in  which  the  entire  inverted  uterus  has  been  re- 
moved by  ligature,  or  by  the  knife :  in  some  cases  inad- 
vertently, owing  to  the  tumour  having  been  mistaken  for  a 
polypus,  and  of  the  patient's  having  entirely  recovered.  One 
of  the  latest  cases  is  that  given  by  Dr.  J.  Cooke.* 

We  have  already  had  occasion  to  allude  to  the  occurrence 
of  rupture  of  the  uterus,  as  a  concomitant  of  pregnancy  in 
the  horned  or  bilocular  malformation  of  the  organ.  The 
accident  is  also  met  with  in  the  normal  uterus.  A  trifling 
laceration  at  the  os  tincse  occurs  at  every  birth,  and  is  there- 
fore of  no  consequence  ;  and  it  appears  that  mitU.  the  solution 
of  continuity  extends  beyond  the  circular  fibres  of  the  cervix 
no  danger  is  to  be  apprehended.  Above  this  point  the  rup- 
ture may  prostrate  the  entire  thickness  of  the  parietes,  so  as 
to  allow  an  escape  of  the  foetus  into  the  abdommal  cavity,  or 
one  layer  only,  either  on  the  inner  or  outer  surface,  may  give 
way.  It  has  been  shown  by  several  observers  that  the  peri- 
toneal investment  of  the  uterus  may,  durmg  parturition,  alone 
be  lacerated,  leaving  the  uterme  substance  entire.  The  direc- 
tion of  the  rent  is  stated  clifi"erently  by  authors.  Rokitansky 
affirms  that  it  is  generally  vertical.  Burns  asserts  it  to  be 
transverse,  and  Kilian  maintams  that  it  is  commonly  diagonal. 
It  very  rarely  aff'ects  the  fundus,  but  most  frequently  the 
posterior  and  inferior  surface,  which  corresponds  to  the  pro- 
montory against  which,  in  the  act  of  parturition,  the  expulsive 
efforts  propel  the  child  with  peculiar  force. 

Rupture  of  the  uterus  occasionally  takes  place  before  par- 
turition, as  a  result  of  external  injury ;  it  is  said  not  to  be 
necessarily  fatal,  nor  as  dangerous  as  might  be  supposed.  Its 
occurrence  during  parturition  is  unfortunately  not  a  mere 
pathological  curiosity.  According  to  the  statistics  of  the 
Dublin  accoucheurs,  Drs.  Collins  and  Clarke,  the  average 
frequency  is  about  one  in  five  or  six  hundred  births.  The 
former  met  with  34  cases  in  16,414  births,  the  latter  had 
4  cases  in  2484  parturient  females. 

A  remarkable  circumstance  is,  that  of  the  thirty-four  cases 
that  occurred  in  Dr.  Collins'f  practice  twenty-three  were 
male  cliildren,  and  he  accounts  for  the  fact  by  the  circum- 
stance that  their  heads  are  uniformly  larger  than  those  of 
female  infants.  The  operation  of  turning  is  stated  to  give 
rise  to  the  accident,  and  it  also  appears  that  primiparse  offer 
a  greater  liability  than  multiparse. 


*  On  the  Removal  of  the  Uterus  in  cases  of  Prolapsus  and  Inversion. 
London,  18:^6. 
t  Practical  Treatise  on  Midwifery,  &c.,  p.  214. 
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In  order  to  avoid  unnecessary  repetition,  we  shall  postpone 
the  consideration  of  the  textural  diseases  of  the  uterus  until 
after  we  have  reviewed  the  morbid  growths  in  the  organ,  in 
order  that  we  may  more  conveniently  connect  the  morbid 
states  of  the  unimpregnated  uterus  with  the  diseased  condi- 
tions occurring  after  parturition. 

The  abnormal  formations  that  most  frequently  present 
themselves  in  the  uterus  are  fibroid  tumours  ;  they  occur 
imbedded  in  the  texture  of  the  organ,  or  protruding  from  its 
minor   surface   into   the   cavity,    or   from   some   part   of  the 


Fibrovis  tumour  projecting  into  the  cavity  of  the  uterus. 
St.  George's  Museum,  1'2S. 

external  surface.  When  projecting  into  the  cavity  of  the 
uterus  they  receive  the  name  of  fibrous  polypi.  While  im- 
bedded in  the  uterine  tissue  they  form  globular,  white, 
glistening,  dense  tumours  ;  there  may  be  only  one,  or  they 
may  be  numerous.  In  preparation  No,  2674,  in  the  Royal 
College  of  Surgeons,  we  see  a  uterus,  with  from  eight  to  nine 
large  fibrous  tumours  in  its  walls,  varying  from  one  to  four 
inches  in  diameter.  In  size  they  differ  even  more  than  in 
number  ;  they  are  seen  in  every  gradation,  from  that  of  a 
pin's  head  to  that  of  a  melon.  The  preparation  spoken  of 
farther  on  is  an  instance  of  the  great  development  they  attain. 
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Dr.  Lee  mentions  one  weighiug  fifty-four  pouncls,  which  con- 
tained several  cysts  filled  with  flmd.  The  fibrous  tumour  is 
surrounded  by,  a  membrane  which  separates  it  from  the  uterine 
tissue,  so  that  there  is  no  very  intimate  luiion  between  the 
two  structures.  "The  most  usual  position  for  these  tumours," 
according  to  Mr.  Lee's  analysis  of  seventy-four  cases,  "is  the 
submucous,  viz.,  those  projecting  into  the  cavity  of  the  womb, 
and  the  pedicles  of  these  are  generally  situated  just  below  the 
openings  of  the  Fallopian  tubes.  The  next  position  in  which 
they  are  most  abundant  is,  the  posterior  wall,  and  fundus  of 
the  uterus  ;  they  are  very  rarely  situated  in  the  anterior  wall, 
and  still  more  rarely  in  the  cervix  uteri."  Of  the  general 
truthfulness  of  these  remarks,  every  one  may  convince  him- 
self, by  glancing  through  one  of  the  metropolitan  museums  of 


A  uterus,  the  upper  half  of  which  is  enlarged  by  the  growth  of  numerous 
fibrous  tumours  in  its  walls.  One  tumour,  larger  than  the  rest,  projects  into 
the  dilated  upper  part  of  the  cavity  of  the  uterus,  and  completely  flUs  it. 
Five  others  are  shown  bv  the  section  imbedded  in  the  anterior  wall,  and 
many  others  project  on  the  external  surface  of  the  uterus.  The  lower  half 
of  the  uterus  is  healthy,  but  elongated.  The  walls  of  the  portion  occupied  by 
the  tumours  are  thick  and  laminated,  like  the  walls  of  the  uterus  in  preg- 
nancy.   St.  Bartholomew's  Miiseum,  xxxii.  16. 

pathological  anatomy.  It  appears,  that  the  nearer  the  original 
deposit  takes  place  to  the  mucous  surface  of  the  uterus,  the 
more  a  gradual  extension  of  the  entire  growth  into  its  cavity 
is  likely  to  ensue.     In  this  way  we  account  for  the  gradual 

X  X 
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elongation  of  the  pedicle,  "vvhich  after  a  time  is  the  only 
connexion  between  the  tumour  and  its  matrix ;  it  may  then 
be  removed  with  comparative  facility  by  operative  procedure . 
The  pedicle  is  not,  however,  a  necessary  consequence  of  the 
arrival  of  the  fibrous  tumovir  at  the  external  surfaces.  In 
one  of  the  largest  specimens  which  has  come  under  our 
notice,  which  is  also  remarkable  as  affecting  the  cervix, 
(Royal  College  of  Surgeons.  No.  2672,)  exclusively,  the 
remainder  of  the  uterus  continuing  normal,  we  find  no  attempt 
at  the  formation  of  a  pedicle ;  the  tumour  has  evidently 
formed  in  the  substance  of  the  posterior  part  of  the  cervix, 
and  in  its  growth  has  separated  the  uterine  tissue,  which  is 
still  spread  out  over  the  upper  part  of  the  timiour  as  if 
embracing  it.  The  tumour,  in  this  case,  is  twelve  inches 
long,  by  five  inches  thick,  and  presents  the  ordinary  structure 
of  fibrous  tumours.  The  fibrous  tumours  found  almost  free 
in  the  abdominal  cavity,  or,  at  least,  only  attached  to  the 
uterus  by  cellidar  adhesions,  probably  have  the  same  origin 
as  the  growths  we  have  just  considered ;  having  been  de- 
veloped in  the  first  instance  imder  the  peritoneal  investment 
of  the  uterus,  they  have  subsequently  become  detached. 
This  does  not  preclude  the  possibility  of  their  being  formed 
primarily,  at  the  points  where  they  are  found. 

The  intimate  structure  of  fibroid  tumours  varies  in  some  re- 
spects ;  to  the  naked  eye  it  exhibits,  at  times,  a  concentric 
disposition  of  fibres  ;  but  more  commonly  an  irregular  wavy 
appearance,  without  aiiy  uniformity  of  arrangement,  presents 
itself,  and  it  is  more  particularly  in  this  case  that  cavities 
containing  blood,  a  dark-coloured  gelatinous  fluid,  or  a  clear 
serum,  are  formed,  which  give  the  tumour,  on  section,  a  resem- 
blance to  the  sero-cystic  disease  of  the  testis  or  mamma.  Occa- 
sionally the  fibrous  tumour  presents  a  lobulated  conformation. 
The  microscopic  appearances  of  the  fibroid  tumours  of  the 
uterus  are  not  in  accordance  with  what  we  should  expect  to 
find  in  a  true  fibrous  structure.  The  microscope,  in  fact, 
demonstrates  that  they  belong  to  an  altogether  difierent  class 
of  growths ;  the  fibrous  appearance  is  scarcely  perceptible 
under  the  microscope,  which  displays  elongated  nuclei,  im- 
bedded in  an  amorphous  stroma.  It  appears  to  us  that  from 
the  analogy  they  present  to  the  genuine  uterine  tissue,  in  the 
unimpregnated  state,  we  should  rather  class  them  with  homo- 
logous than  heterologous  productions  ;  that  they  should  be 
regarded  rather  in  a  relation  to  the  womb  analogous  to  that  of 
exostosis  to  the  matrix  it  springs  from,  than  of  a  character 
totally  at  variance  with  that  of  their  nidus.* 

*  Since  the  above  was  -written,  a  corroboration  of  the  view  expressed  has 
been  published  in  the  Report  of  the  Pathological  Society  for  1&53,  p.  219.  Dr. 
Bristowe,  in  an  elaborate  paper  on  the  subject  of  fibrous  tumours  of  the 
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The  amount  of  blood  supplied  to  fibrous  tumours  varies. 
The  majority  are  but  scantily  provided  with  vessels.  Some, 
when  injected,  only  exhibit  one  or  two  larger  vessels  traversing 
the  substance  of  the  mass,  others  exhibit  considerable  and 
uniform  capillary  injection.  The  hpcraorrhage  to  which  fibroid 
growths  of  the  uterus  may  give  rise  is  not  owing  to  a  lacera- 
tion of  these  vessels,  but  to  the  irritation  and  congestion  they 
induce  in  the  superincumbent  mucous  membrane,  which, 
from  the  same  cause,  may  ulcerate  and  slough.  When  com- 
plicating pregnancy,  they  induce  haemorrhage,  by  preventing 
the  normal  development  of  the  organ ;  hence  they  are  A'ery 
apt  to  give  rise  to  miscarriages.  Fortunately  for  the  indi- 
viduals they  are  often  a  cause  of  barrenness. 

Not  only  the  continued  growth  of  these  tumours,  but  also 
the  occasional  tendency  to  secondary  changes  occurring  in 
them,  manifest  a  greater  vitality  than  some  authors  have 
ascribed  to  them.  Thus,  we  find  abscesses  in  the  very  centre 
of  fibroid  growths  ;  or  they  may  contain  encysted  melanotic 
tumours,  as  in  the  case  of  two  preparations  (Nos.  181  and  122) 
in  the  Museum  of  St.  George's  Hospital.  A  species  of  ossifi- 
cation or  calcification  occurs  in  these  groAVths,  analogous  to 
the  process  of  the  same  kind  met  with  in  other  morbid 
products  ;  the  production  of  true  cartilage,  and  the  subse- 
quent conversion  into  ossific  matter,  is  at  least  doubtful, 
and  not  to  be  credited  until  we  receive  positive  microscopic 
evidence  to  that  efi'ect.  The  calcification  sometimes  com- 
mences superficially,  at  others,  in  the  centre ;  the  process 
seems  to  promote  the  spontaneous  expulsion  of  the  tumours 
from  the  uterus.  When  this  occurs,  the  proper  texttire  of  the 
latter  takes  on  similar  action,  as  if  a  foetvis  were  contained 
in  its  cavity,  and  it  becomes  hypertrophied.  This  is  not  the 
case  as  long  as  the  tumours  occupy  the  tissue  of  the  titerine 
parietes ;  here  the  pressure  of  the  tumoiu'  rather  inclines  to 
produce  atrophy  :  a  remarkable  example  of  this  is  spoken  of 
by  Dr.  Lee,  *  in  which,  at  least,  in  connexion  with  a  fibrous 
tumour  at  the  fundus,  the  uterus  had  become  so  much 
atrophied  as  to  resemble  a  mere  bladder.  Complete  ossifica- 
tion may,  however,  take  place,  and  the  tumour  be  borne  for 
an  indefinite  period,  as  in  the  case  of  the  old  lady  mentioned 
by  Mr.  Arnott,t  who,  having  died  at  the  age  of  seventy-two, 
from  the  efi'ects  of  a  fall,  was  found  to  have  a  tumour, 
weighing  five  pounds,  and  as  hard  as  marble,  in  the  uterine 

uterus,  concludes  from  his  examinations  of  them  in  the  impregnated  and 
unimpregnated  conditions,  that  all  so-called  fibrous  tumours  of  the  uterus,  at 
least  in  their  earlier  stages,  before  degeneration  has  taken  place  in  them, 
are  essentially  muscular  tumours ;  not  simply  fibrous  tumours  with  a  greater 
or  less  quantity  of  muscvilar  fibre  mixed  up  with  them,  but  developments  of 
true  and  undoubted  muscular  tissue. 

*  Medico-chir.  Trans,  vol.  xix.  p.  94. 

t  Medico-chirurg.  Trans,  vol.  xxxiu.p.  199. 
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paxietes,  which  had  become  converted  into  a  mere  membrane. 
The  tumour  had  been  diagnosed  as  scirrhus,  when  she  was  at 
the  age  of  forty.  It  was  found,  on  analysis,  to  contain  nearly 
two-thirds  of  phosphate  of  lime. 

Fibrous  tumours  have  not  been  observed  before  puberty. 
Dr.  Lee  agrees  with  the  statement  made  by  Bayle,  that  they 
are  most  frequent  in  virgins,  and  that  they  exist  in  twenty 
out  of  a  hundi'ed  middle-aged  women. 

POLYPI  AND  POLYPOID  GROWTHS. 

The  growths  which  we  shall  next  consider,  though  often 
confoTuided  with  fibroid  formations,  under  the  name  of  polypi, 
are  essentially  distinct  from  them.  These  formations  are  soft 
and  succulent,  and  project  into  the  cavity  of  the  uterus,  or 
depend  into  the  vagina ;  they  are  attached  by  a  pedicle  of 
greater  or  less  width  to  the  svirface  from  which  they  spring, 
while  they  are  invested  by  the  mucous  membrane  of  the  part. 
They  are  essentially  a  morbid  condition  of  the  surface  struc- 
tures, the  mucous  membrane,  the  follicles,  or  sebaceous  crypts 
of  the  different  parts  of  the  uterus.  According  to  their 
predominant  character,  they  have  been  termed  by  different 
authors  —  vesicular,  mucous,  cellulo-vascular,  or  channelled 
polypi,  or  polypi  of  the  Nabothian  glands.  The  last  have 
nothing  in  common  with  an  ordinary  polypus  ;  and,  as  Dr. 
Tyler  Smith  has  shown,  can  only  be  regarded  as  a  form  of  vesi- 
cular disease  affecting  the  cervix  uteri.  They  are  transparent 
cysts,  one  or  more  in  number,  and  varying  in  size  from  a  pin's 
head  to  a  walnut,  seated  upon  the  cervix.  They  are  generally 
sessile,  but  may  become  elongated,  and  thus  acquire  a  pedicle. 
The  mucous  polypus  is  a  pyriform  projection  from  the  interior 
of  the  uterine  surface,  identical  in  structure  with  the  villi  of 
the  uterus,  and  hence  to  be  regarded  as  hypertrophy  of  this 
tissue.  The  cellulo-vascular  polypus  is  described  as  a  small 
red  tumour,  lying  between  the  os  uteri,  and  very  much  re- 
sembling the  excrescences  of  the  orifice  of  the  urethra.  These 
growths  are  very  liable  to  give  rise  to  hasmorrhage,  and 
especially  at  the  menstrual  period  put  on  the  character  of 
erectile  tumours  ;  hence  they  vary  much  in  size,  according  to 
the  quantity  of  blood  they  contain. 

The  vesicular  polypus  is  stated  by  Dr.  Lee  always  to  be 
situated  at  the  fundus,  under  the  lining  membrane,  which  is 
very  thin  and  vascular ;  he  describes  it  as  made  up  of  a 
number  of  little  round  vesicles  or  cells,  which  contain  a  thin 
transparent  fluid  ;  the  whole  is  supported  by  a  thin  fibrous 
tissue ;  they  are  of  a  dirty  white  colour,  and  sometimes  present 
a  slightly  yellow  tinge.  The  channelled  polypus  of  tlie 
cervix  is  a  rare  form  of  the  disease  ;  Dr.  Oldham  describes  it 
as  made  up  of  several  large  channels,  with  occasional  com- 
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mimications  between  them,  and  opening  by  large  orifices  on 
the  free  surface  of  the  growth  ;  it  does  not  appear  as  a  com- 
pound of  pendant  enlarged  cysts,  clustering  together,  but  as 
a  solid  single  polypus,  with  numerous  orifices  on  its  surface. 

None  of  these  soft  growths  can  offer  any  impediment,  as  we 
see  in  the  case  of  the  fibroid  tumours  or  polypi,  to  the  act  of 
parturition.  "When  dormant,  as  they  often  are  for  a  long 
period,  they  excite  no  symptoms  ;  but  they  become  dangerous 
when  the  seat  of  vascular  excitement,  by  the  haemorrhage  to 
which  they  give  rise.  It  is  satisfactory  to  know,  that  the 
operation  by  ligature  or  excision,  if  properly  performed,  is  a 
sure  means  of  arresting  it ;  a  spontaneous  cure  has  sometimes 
been  effected  by  the  constriction  exerted  upon  the  polypus, 
after  it  has  passed  the  os  uteri,  by  the  circular  fibres  of  the 
part. 


Cystic  growths  are  extremely  rare  in  the  uterus.  An 
instance  of  sero-cystic  disease  occurring  here,  is  recorded  in 
the  first  volume  of  "the  Pathological  Society's  Reports  (p.  108). 
The  tumour  occupied  the  parietes  of  the  organ,  and  presented 
a  lobulated  appearance  ;  and  some  lobes  seemed  composed  of 
separate  bodies  of  various  form,  contained  in  and  connected 
with  the  parietes  of  cysts.  A  portion  of  a  uterus  is  preserved 
at  the  Museum  of  the  Royal  College  of  Surgeons  of  England, 
(No.  2657,)  in  which,  according  to  the  catalogue,  a  very  large 
encysted  tumour  had  formed  ;  the  patient  had  been  twice 
tapped  and  the  cyst  emptied  ;  it  was  supposed  during  life  to 
be  ovarian  dropsy.  The  occurrence  of  hydrometra,  or  a  drop- 
sical accumulation  in  the  cavity  of  the  uterus,  is  regarded  by 
some  authors  as  the  result  of  a  large  hydatid  forming  in  the 
latter ;  but  it  is  probable  that  it  is  rather  owing  to  the  per- 
verted action  of  the  liiimg  membrane  pouring  out  fluid,  which 
accumulates,  in  consequence  of  the  occlusion  of  the  os  tincse, 
and  thus  gradually  distends  the  womb.  Dr.  Ashwell  describes, 
under  the  same  head,*  the  secretion  and  discharge  of  large 
quantities  of  limpid  fluid,  as  a  symptom  of  catarrh  of  the 
uterus  ;  but  it  appears,  from  one  of  the  cases  appended  to  the 
chapter,  that  it  may  also  accompany  fungoid  disease  of  the 
organ. 

TUBERCLE. 

Tubercular  deposit  in  the  uterus,  affects  primarily  the  lining 
membrane,  where  it  is  deposited  in  the  miliary  form,  or 
accumulated  in  masses,  aggregated  into  nodules,  or  forming  a 
cheesy  layer  over  the  entire  surface ;  the  uterine  tissue  becomes 
secondarHy  afiected,  and  is  then  liable  to  become  infiltrated 
*  On  the  Diseases  of  Women,  p.  506. 
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with  the  morbid  product.  When  the  affection  has  been  ac- 
companied by  a  discharge,  Dr.  Reynaud  has  shown,  that  the 
vagina  presents  spots  of  ulceration,  exhibiting  a  relation 
analogous  to  that  of  the  trachea  in  pulmonary  phthisis.  The 
Fallopian  tubes  are  generally  affected  coincidently  with  the 
uterus. 

The  rarity  of  the  affection  may  be  inferred  from  the  fact, 
that  among  above  two  hundred  phthisical  females,  Loxiis  only 
met  with  three  who  furnished  examples  of  tuberculous  disease 
of  the  uterus.  Considering  how  frequently  the  functions  of 
the  organ  are  changed,  or  arrested,  during  pulmonary  phthisis, 
this  is  not  the  conclusion  to  which  we  should  have  been  led 
by  a  2iriori  reasoning. 


Carcinoma  of  the  uterus  is  a  disease  of  frequent  occur- 
rence. Dr.  Lever  *  has  shown  that  the  proportion  of  car- 
cinoma to  other  uterine  affections,  is  as  one  to  seven,  or  about 
thirteen  per  cent.  The  period  of  life  most  obnoxious  to  it,  is 
that  between  the  fortieth  and  fiftieth  years ;  and  though  nume- 
rous examples  are  met  with  earlier  in  life,  the  statement  of 
Boivin  and  Duges,  that  in  four  hundred  and  nme  cases  they 
found  twelve  under  twenty  years  of  age,  can  scarcely  be 
credited,  unless,  as  we  are  assured  by  Dr.  "Walshe,  uterine 
cancer  is  more  prevalent  in  the  French  than  in  our  own 
capital.    The  analysis  of  their  cases  yields  the  following  table : 

Under  20  years  of  age 
Between  20  and  .30      .     . 

30    „    40       .     . 

40    „    50 

50    „    71       .     . 

They  attribute  a  great  share  in  the  causation  to  sexual  abuse, 
in  which  -view  they  are  perhaps  strengthened  by  the  compara- 
tively large  number  of  youthful  victims.  Messrs.  Bayle  and 
Cayol,  however,  emphatically  deny  that  theii'  researches  lead 
them  to  a  conclusion  of  a  similar  kmd,  but  that  they  have 
found  the  disease  occur  with  equal  virulence  in  the  lowest 
prostitutes,  in  married  women,  and  in  chaste  girls.  Dr. 
Walshe  asserts,  that  there  is  no  shadow  of  proof  that  it  ever 
owes  its  production  to  disproportionate  or  intemperate  inter- 
course. Celibacy  does  not  appear  to  favour  its  development ; 
the  ratio,  according  to  Dr.  Lever's  analysis,  is  :  single  women, 
5.83  per  cent. ;  ^^idows,  7.5  per  cent. ;  and  married  females,  86.6 
per  cent.  This  is  found  to  be  identical  with  the  relative  fre- 
quency of  other  uterine  affections  in  their  respective  classes. 
As  a  rule,  the  cervix  is  the  part  first  affected ;  a  feature  which 
*  Medico-chirurg.  Trans,  vol.  xxii.  p.  267. 
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broadly  distinguishes  this  disease  from  fibroid  growths.  A  very 
remarkable  exception  is  presented  in  a  specimen  of  cancer  of  the 
body  and  fundus  uteri  in  St.  George's  Hospital  Museum,  in 
which  the  cervix  is  entirely  free  from  disease  (No.  134).  The 
most  eminent  obstetric  physicians  are  of  opinion  that  many 
instances  of  so-called  cancer  are  perfectly  curable  by  proper 
remedial  agents,  from  being  nothing  more  than  irregular 
thickening,  and  induration  of  the  cervix,  consequent  upon 
chronic  inflammatory  action.  It  is,  therefore,  necessary  to  be 
careful  in  pronouncing  an  opinion  in  the  earlier  stages  of  the 
malady,  and  not  to  assume  a  patient  to  be  affected  with  malig- 
nant disease,  because  of  a  more  hardened  and  puckered  con- 
dition of  the  OS  uteri.  We  possess  no  means  of  determining  the 
nature  of  the  afiection  during  its  first  stage  with  certainty  ; 
nor  is  it  frequently  brought  xmder  the  notice  of  the  morbid 
anatomist.  The  advance  of  the  deposit,  however,  and  the 
concomitant  subjective  symptoms,  the  fusion  and  ulceration, 
the  implication  of  the  surrounding  parts  in  the  process,  the 
fixation  of  the  womb,  and  the  rigid  nodulated  degeneration 
of  the  vaginal  mucous  membrane,  soon  enable  us  to  form  a 
positive  opinion  if  the  disease  be  malignant.  Rokitansky  has 
rarely  found  fibrous  cancer  affecting  the  uterus ;  this  variety 
consists  of  dense,  whitish  reticulated  fibres,  containing  in  their 
meshes  a  pale  yellowish  translucent  substance ;  its  limits  are  not 
sharply  defined,  but  are  lost  in  the  uterine  tissue.  Rokitansky 
describes  medullary  carcinoma  as  the  prevailing  form  of  uterine 
cancer  ;  appearing  as  an  infiltration  of  a  white  lardaceo- car- 
tilaginous, or  loose  encephaloid  matter,  in  which  the  uterine 
tissue  is  lost,  and,  like  the  former,  giving  rise  to  the  nodulated 
surface  of  the  conical  portion  of  the  organ  generally  regarded 
as  characteristic  of  the  disease.  Colloid  cancer,  as  Dr.  Walshe 
observes,  is  probably  never  seen  in  the  uterus. 

The  degeneration  spreads  more  or  less  rapidly  to  the  ad- 
joining parts ;  to  the  vagina,  the  rectum,  the  other  pelvic 
viscera  and  its  osseous  frame ;  and  in  extreme  cases  the  whole 
contents  of  the  abdomen  are  matted  together,  and  present  a 
frightful  spectacle  of  disorganization  and  cancerous  destruction. 
The  ulceration  that  leads  to  this  result,  while  it  gives  rise  to 
fetid  vaginal  discharges,  causes  very  extensive  loss  of  sub- 
stance of  the  parts  first  involved  ;  the  vaginal  portion  of  the 
uterus,  and  the  vagina  itself,  are  the  first  to  be  eroded,  and 
gradually  communications  are  established  between  the  various 
abdominal  organs ;  the  destructive  character  of  the  affection 
nowhere  manifesting  itself  with  the  virulence  that  it  here 
exhibits.  Lebert,  while  admitting  the  dangerous  character  of 
the  affection  when  attacking  the  cervix  uteri,  denies  that  it  is 
genuine  cancer  ;  he  views  it  as  cancroid,  and  therefore  argues 
strongly  in  favour  of  local  cauterization  as  a  means  of  cure. 
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He  bases  this  opinion  upon  the  frequent  absence  in  cervical 
cancer  of  the  genuine  cancer  cell,  and  upon  the  rarity  of  the 
extension  of  the  disease  to  the  body  of  the  womb.  We  have 
elsewhere  developed  our  views  with  regard  to  the  nature  of 
cancerous  disease  generally,  and  as  we  are  unable  to  admit 
the  existence  of  a  speciiic  and  uniform  cell  growth,  charac- 
teristic of  malignant  affections,  we  must  decline  the  inference 
of  Lebert.  He  regards  cancer  of  the  fundus  as  undoubtedly 
deserving  the  name  applied  to  it,  both  because  the  microscope 
detects  the  cancer  globule,  and  because  the  tissue  of  the  organ 
is  throughout  degenerated.  It  is  in  the  nodulated  cancerous 
deposits,  in  this  part  of  the  organ,  that  he  has  often  met  vdth 
small  purulent  deposits. 

Uterine  cancer  is  ordinarily  a  primarv'  affection ;  carcinoma 
of  other  organs  may  be  developed  simultaneously  or  con- 
secutively ;  but,  except  as  a  result  of  the  fusion  of  the  former, 
and  its  consequent  introduction  into  the  system,  it  is  not  often 
the  case.  The  average  duration  of  the  disease  is  stated  by 
Dr.  Lever  to  be  twenty  and  a  quarter  months.  The  forms  of 
uterine  cancer,  which  we  have  spoken  of,  are  not  commonly 
liable  to  induce  haemorrhage  ;  in  this  respect  it  differs  mate- 
rially from  cauliflower  excrescence  of  the  cervix,  a  disease  to 
which  Dr.  John  Clarke*  first  drew  attention.  He  describes 
it  as  an  irregidar  projection,  with  a  base  as  broad  as  any  other 
part  of  it,  attached  to  some  part  of  the  os  uteri.  The  surface 
has  a  granulated  feel,  and  is  not  tender ;  at  this  period  the 
remainder  of  the  cervix  exhibits  no  sensible  alteration ;  but 
by  degrees  the  whole  becomes  involved.  On  removal  from 
the  body  it  collapses,  owing  to  its  vesicular  character.  The 
rapidity  of  the  growth  varies  ;  several  observers  differ  from 
Clarke,  in  regarding  it  as  of  a  malignant  character ;  a  view 
which  is  corroborated  both  by  the  revelations  of  the  microscope, 
and  its  power  of  reproduction  after  having  been  removed  by 
the  knife.  Mr.  S.  Lee  describes  it  as  consisting  of  cells  covered 
by  an  epithehal  membrane  ;  and  though  he  mentions  the  pre- 
sence of  compound  cells,  certainly  concludes  from  the  absence 
of  caudate  cells,  that  it  is  a  simple  non-malignant  structure. 
Both  Rokitansky  and  Renaud  regard  it  as  a  modification  of 
encephaloid  growth,  accompanied  by  a  remarkable  develop- 
ment of  capillary  loops,  closely  resembling,  as  shown  in  the 
drawing  accompanying  Dr.  Renaud's  paper,  the  vascular 
arrangement  of  the  foetal  placenta. 

We  may  not  conclude  this  subject  without  alluding  to  a  for- 
tunate accident  in  connexion  with  "scirrhous  growths"  of  the 
uterus  ;  two  instances  of  which  are  recorded  by  Dr.  AshweU, 
occurring  in  females  respectively  twenty-eight  and  twenty-one 

*  Transactions  of  a  Society  for  the  Improvement  of  Medical  and  Surgical 
Knowledge,  vol.  iii.  p.  321. 
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years  of  age.  In  both  large  tumotirs  broke  up  spontaneously, 
and  were  discharged  per  vaginam.  Dr.  Ashwell  is  clearly  of 
opuiion  that  they  were  cancerous ;  as  such  they  must  have 
differed  from  the  ordinary  infiltrated  character  of  uterine  car- 
cinoma, a  circumstance  that  only  adds  to  their  peculiarity, 
the  more  so,  as  in  each  case  the  uterus  appeared  to  have  re- 
covered its  healthy  condition. 

THE  VIRGIN  UTERUS. 

The  textujal  diseases  to  which  the  virgin  uterus  is  subject, 
are  not  of  a  character  to  occupy  much  attention  on  the  part  of 
the  morbid  anatomist.  It  is  chiefly  during  the  temporary 
physiological  congestion,  to  which  the  organ  is  subject  after 
maturity  at  the  menstrual  period,  that  morbid  influences 
manifest  themselves ;  and  we  then  frequently  have  to  deal 
with  catarrhal  and  other  slight  forms  of  inflammation  of  the 
organ.  Still  they  often  become  of  great  importance  to  the 
individual,  not  so  much  from  the  intensity  of  the  morbid 
process  set  up,  as  from  the  pecvdiar  relation  which  the  mucous 
lining  of  the  womb,  as  a  safety  valve  to  the  entire  organism, 
bears  to  the  constitution  of  the  female.  The  enactments  of 
the  Mosaic  ritual,  and  the  prevailing  customs  of  all  civilized 
nations  at  the  present  day,  equally  acknowledge  the  neces- 
sity of  attending  to  these  indications.  The  extensive  secretory 
apparatus,  in  the  interior  of  the  cervix,  is  chiefly  liable  to  suffer, 
and  to  put  on  a  chronic  form  of  catarrh  or  blennorrhoea,  marked 
by  a  viscid,  straw-coloured,  transparent  secretion,  or  by  a  more 
or  less  purulent  and  sanguinolent  discharge.  The  rugae  and 
deep  intervening  fossae  of  the  cervix,  are  apt  to  accumulate 
the  secreted  fluids,  and  the  more  adhesive  they  are  the  more 
a  complete  plugging  up  of  the  os  uteri  is  likely  to  ensue  ;  it  is 
thus  that  catarrh  may  induce  sterility ;  its  extension  to  the 
lining  mucous  membrane  of  the  uterine  cavity  further  adds  to 
this  peculiarity,  by  impairing  i;s  functions  and  rendering  it 
incapable  to  prepare  the  proper  nidus  for  the  embryo.  The 
same  applies  to  catarrhal  inflammation  passing  up  the  Fallopian 
tubes.  It  has  been  stated  that  the  secretion  of  the  cervix  uteri 
is  distinguished  from  that  of  the  vagina,  by  the  former  being 
alkaline,  while  the  latter  is  acid.  It  certainly  is  not  so  in- 
variably, for  in  two  cases  which  we  recently  examined,  the 
straw-coloured  mucus  actually  within  the  passage  of  the 
cervix,  was  found  to  be  strongly  acid,  while  the  microscope 
proved  it  to  be  made  up  exclusively  of  mucus-corpuscles 
arranged  in  strings.  The  effect  of  continued  leucorrhoea  of  the 
cervix  is  to  remove  the  epithelium  covering  the  part,  and  to 
cause  abrasion  and  ulceration.  In  the  latter  case,  the  villi 
are  themselves  destroyed ;  and  this,  as  Dr.  Tyler  Smith  has 
well  shown,  gives  an  eaten,  corroded  appearance  to  the  mucous 
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surface.  Dr.  Smith  states  that  ulcers  of  the  os  uteri  may 
be  the  primary  result  of  inflammatory  action,  or  arise  from 
eruptive  disorders  of  the  mucous  membrane,  similar  to  herpes 
or  eczema  of  the  skin.  But  they  more  frequently  result  from 
the  chronic  irritation  produced  by  the  discharge  from  the 
cervix.  This  is  confirmed  by  the  fact,  that  except  in  eruptive 
disease,  the  os  uteri  is  rarely  found  abraded,  unless  there  is 
coexistent  disease  of  the  glandular  portion  of  the  cervix.  This 
circumstance,  as  well  as  the  character  of  the  majority  of  ulcers 
occurring  at  the  part,  have  an  important  bearing"  upon  our 
therapeutic  proceedings.  Taken  in  conjunction  Avith  the 
statistical  records  given  by  Dr.  Lee,*  they  go  a  long  way  to 
disprove  the  necessity  of  the  routine  treatment  of  local  cau- 
terization, which  has  recently  been  insisted  upon  as  an  almost 
essential  element  in  female  therapeutics.  The  scrofulous 
diathesis  favours  both  the  profluvia  of  the  cervix,  and  deeper- 
seated  destruction  of  its  tissues ;  it  gives  rise  to  more  profound 
ragged  erosion  on  the  surface  and  sides  of  the  os,  which 
however  is  not  accompanied  by  that  knotted  induration  Avhich 
is  generally  characteristic  of  the  carcinomatous  ulcer.  Nor 
is  it  marked  by  the  same  tendency  to  spread  and  involve  ad- 
joining parts  in  its  destruction. 

One  of  the  effects  of  continued  irritation  of  the  uterine  mu- 
cous membrane  is  hypertrophy,  which  induces  a  species  of 
prolapsus,  or  the  formation  of  polypoid  growths  at  different 
pomts  of  the  cavity,  and  occasionally  stricture  and  occlusion, 
and  consequent  accumulation  of  fluid  in  the  uterus. 

In  addition  to  the  forms  of  ulceration  already  spoken  of 
the  uterus  is  subject  to  the  speciflc  ulcers  of  primary  and 
secondary  syphilis.  Under  the  name  of  corroding  tdcer,  Dr. 
John  Clarke  has  described  a  variety  of  malignant  destruction 
which  differs  from  genuine  carcinoma  only  in  not  being  ac- 
companied by  an  indurated  deposit.  No  account  of  the  micro- 
scopic appearances  of  the  part  so  affected  is  on  record ;  a  link 
is  therefore  wanting  to  enable  us  to  pronounce  positively  as 
to  the  nature  of  the  disease.  It  is  of  very  rare  occurrence  ; 
Dr.  Ashwell,  in  the  course  of  an  extensive  practice  of  twenty 
years,  has  only  twice  met  with  it. 

Of  the  textural  affections  of  the  parenchyma  of  the  uterus 
in  the  \Trgin  state  little  need  be  said ;  a  congestion  of  the 
organ  appears  to  be  a  frequent  source  of  mal-aise  to  the  in- 
dividual, and  is  recognized  by  the  tumid,  ccdematous  feel  of 
the  organ,  and  the  injected  purplish  colour  of  the  parts  when 
seen  by  the  speculum  ;  like  other  mere  congestive  affections 
it  rarely  comes  under  the  obsei  vation  of  the  morbid  anatomist. 

*  Medico-chirurg.  Trans,  vol.  xxxiiL  p.  261.  See  also  the  admirable  Lectures 
by  Dr.  West,  very  recently  published,  on  Ulceration  of  the  Os  Uteri. 
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MORBID  CONDITIONS  FOLLOWING  AND  PRECEDING  PARTURITION. 

It  is  immediately  after  parturition  that  the  uterus,  which 
during  pregnancy  has  become,  as  it  were,  the  focus  of  the 
entire  system,  and  having  completed  the  great  cycle  of  its 
duties  is  required  to  lapse  into  its  previous  dormant  state, — it 
is  while  the  organ  is  yet  the  seat  of  increased  vascular  action, 
and  its  proper  functions  may  be  said  to  have  ceased,  that 
morbid  influences  are  received  with  facility,  and  produce 
destructive  and  often  rapidly  fatal  consequences.  A  large 
denuded  surface  is  exposed  to  atmospheric  contact ;  the  pro- 
cess of  absorption  is  rapidly  going  on,  and  any  morbific  matter, 
ponderable  or  imponderable,  finds  a  ready  recipient  in  parts 
in  which  normally  the  balance  between  health  and  disease 
is  very  even  ;  add  to  this  any  depressing  cause,  acting  on 
the  susceptible  mind  or  constitution  of  the  female,  and  the 
balance  is  rapidly  tui-ned  in  favour  of  the  latter.  There  are 
two  states  which  are  more  particularly  liable  to  supervene 
immediately  after  parturition,  which  are  each  of  them  a 
sovu-ce  of  danger,  by  the  haemorrhage  they  give  rise  to.  The 
one  is,  atony  or  defective  contiaction;  the  other,  spasm  or 
irregular  contraction  of  the  uterus.  In  the  one  case  we 
fuid  the  uterus  maintaining  its  dilated  condition,  its  walls  are 
flabby  and  soft ;  in  the  other  various  irregular  forms,  to 
which  the  term  hour-glass  contraction  has  been  applied, 
present  themselves.  Both  may  become  the  subject  of  post- 
mortem examination,  and  instances  are  preserved  in  the 
museums  of  pathological  anatomy.  They  are  both  allied  to 
that  mfluence  which  the  vital  powers  sometimes  sustain  after 
parturition  from  the  severity  of  the  shock  to  the  system,  and 
which  in  its  extreme  form  may  give  rise  to  a  fatal  issue  with- 
out producmg  any  other  symptoms  but  those  of  mere  prostra- 
tion. The  various  forms  of  inversion  of  the  organ,  which 
are  m  part  due  to  a  combination  of  these  conditions,  we  have 
already  alluded  to. 
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PUERPERAL  INFLAMMATIONS. 

"WTiile  the  subject  of  fevers  generally  and  their  proximate 
causes  are  still  under  discussion,  the  nature  of  puerperal 
fever  has  been  established  with  certainty  to  consist  in  inflam- 
mation of  the  uterus  and  its  appendages ;  the  various  forms 
assumed  by  the  febrile  afl"ections  that  follow  parturition, 
depend  in  a  great  manner,  as  Dr.  Lee  observes,  upon  the 
serous,  muscular,  or  venous  tissues  of  the  organ  having 
become  affected.  Of  forty  cases  of  puerperal  fever  that  had 
come  under  the  notice  of  Dr.  Lee,  when  he  published  the 
result  of  his  researches,  the  peritoneum  and  uterine  appen- 
dages were  found  inflamed  in  twenty-six,  in  fourteen  there 
was  uterine  phlebitis,  in  eight  inflammation  and  softening 
of  the  muscular  tissue  of  the  organ,  and  in  four  the  absorb- 
ents were  distended  -with  pus.  Almost  the  only  exception 
among  the  classical  vvTiters  on  the  subject,  is  Dr.  Copland, 
who  asserts  the  occasional  occurrence  of  a  rapidly  fatal  form 
of  puerperal  fever  in  lying-in  hospitals,  in  which  there  is  no 
local  lesion,  but  where  there  is  a  remarkable  alteration  of  the 
blood,  general  lacerabdity  of  the  tissues  or  loss  of  their  vital 
cohesion  soon  after  death,  with  a  dirty,  muddy,  offensive,  and 
sometimes  serous  effusion  into  the  serous  cavities.  Accord- 
ing to  the  predominant  symptoms,  nosologists  have  divided 
puerperal  fevers  into  the  inflammatory  and  typhoid,  as  Gooch 
and  Boivin  and  Duges ;  into  the  inflammatory,  the  ataxic  and 
adynamic,  as  Tonnelle  has  done;  or  into  the  inflammatory, 
the  synochoid  and  adynamic  or  malignant,  as  proposed  by 
Dr.  Copland.  Those  who  study  the  histories  of  the  various 
epidemics  of  this  fearful  malady,  will  observe  that  while 
there  is  a  general  resemblance  between  the  local  lesions, 
which  more  immediately  concern  us,  the  morbid  symptoms 
during  life  vary  according  to  the  genius  epidemicus,  which 
is  influenced  by  the  predisposing  as  well  as  the  exciting 
causes  that  are  at  work  in  each  case.  Here,  however,  there 
is  also  a  general  resemblance  which  has  been  satisfactorily 
shown  to  present  the  same  character  as  that  of  the  erysipe- 
latous constitution.  That  this  consists  in  some  poisonous 
agent  capable  of  being  communicated  from  one  person  to 
another,  and  analogous  if  not  identical  with  the  effluvia  of 
putrefying  animal  matter,  is  rendered  probable  by  the  difiiculty 
of  arresting  the  spread  of  the  disease  when  it  has  once  ap- 
peared in  a  lying-in  hospital ;  the  strong  evidence  we  possess 
of  the  communication  of  the  infection  from  one  person  affected, 
to  another  parturient  female  a'  a  distance,  through  the  inter- 
vention of  the  medical  man ;  and  by  the  direct  effect  of  pre- 
ventive means  adopted  with  a  view  to  destroy  noxious 
effluvia  and  prevent  contagion.     Dr.   Gordon,  in  his  essay 
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on  puerperal  fever,  gives  Ms  adhesion  to  the  view  that 
erysipelas  and  puerperal  fever  possess  strong  analogies,  and 
that  they  are  concomitant  epidemics.  He  observed  the  two 
together  in  Aberdeen,  where  they  commenced  together,  kept 
pace  together,  arrived  at  their  acme,  and  ceased,  at  the  same 
time.  Our  limits  forbid  our  accumulating  evidence  on  this 
point ;  we  may,  however,  add  the  testimony  of  one  more 
observer  in  the  Irish  capital.  Dr.  Beatty,  who,  speaking  of 
two  epidemics  that  he  witnessed,  states  that  both  attacks 
took  place  in  January,  and  at  each  time  erysipelas  was  raging 
as  an  epidemic  in  the  surgical  wards  of  the  hospitals,  and 
diseases  of  a  typhoid  type  were  very  prevalent  in  the  city. 
The  strongest  proof  of  the  septic  character  of  the  disease  has 
recently  been  afforded  by  the  observations  of  Dr.  Semelweiss, 
that  in  the  fatal  puerperal  fever  which  has  long  more  than 
decimated  the  obstetric  patients  of  the  Vienna  hospital,* 
the  poison  was  the  cadaveric  matter  communicated  by  the 
students  who  had  previously  been  engaged  in  post-mortem 
examinations,  to  the  females.  The  adoption  of  the  proper 
precautions  suggested  by  Dr.  Semelweiss,  as  we  have  already 
shown  in  the  chapter  on  phlebitis,  at  once  reduced  the  mor- 
tality. Hence  it  is  manifest  that  one  source  of  danger  may 
be  easily  guarded  against,  and  accoucheurs  certainly  cannot 
be  too  careful  to  cleanse  themselves  thoroughly  after  making 
post-mortem  examinations,  and  handling  putrid  matter.  Nor 
does  it  appear  that  this  is  enough ;  but  that  the  medical  man 
should,  in  these  cases,  be  particularly  on  his  guard  to  avoid 
every  other  possible  source  of  contagion  ;  "  in  the  hour  of  the 
mother's  peril,"  to  use  Dr.  Holmes's  eloquent  words,  "  God 
forbid  that  any  member  of  the  profession  to  whom  she  trusts 
her  life,  doubly  precious  at  that  eventful  period,  should  hazard 
it  negligently,  unadvisedly,  or  selfishly." 

When  the  uterus  has  itself  been  the  main  seat  of  the 
puerperal  inflammation,  we  find  that  an  exudative  process 
has  given  rise  to  the  formation  of  a  yellowish,  or  greenish, 
more  or  less  gelatiaoid  lining  on  its  internal  surface,  inducing 
a  ragged,  patchy  appearance.  This  exudation  may  be  easily 
detached  from  the  subjacent  mucous  membrane,  which  ac- 
cording to  the  intensity  of  the  disease  is  more  or  less  reddened, 
tumefied,  and  softened.  This  condition  may  penetrate  to  the 
deeper  tissues,  and  involve  the  entire  thickness  of  the  uterus, 
which  will  then,  also,  be  more  or  less  softened  and  discoloured, 
infiltrated  with  a  low  sanious  product,  and  even  converted 
into  a  mere  pulp.  But  we  must  guard  against  mistaking  the 
dirty-coloured,   brownish    flocculent    matter   that   is    found 

*  See  Dr.  Eouth's  Paper  on  the  Endemic  Puerperal  Fever  of  Vienna,  Medico- 
cliirui'g.  Trans,  vol.  xxxii.  p.  27. 
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investing  the  inner  surface  of  the  uterus  soon  after  delivery, 
and  which  is  merely  the  residue  of  the  decidua,  for  the  pro- 
duct of  disease.  This  has  been  done  by  Boer  and  others,  who 
have  considered  it  as  a  proof  of  what  has  been  termed  pu- 
trescence of  the  organ.  The  rugged  appearance  of  the  part 
to  which  the  placenta  was  attached  also  simulates  this  appear- 
ance. Dr.  John  Clarke  states  that  this  is  only  the  remains  of 
the  maternal  portion  of  the  placenta,  and  of  the  coagula  of 
blood  left  after  its  separation,  which  may  be  easUy  scraped 
off,  showmg  the  healthy  surface  underneath.  He  also  testihes 
that  he  never  met  with  mortification  in  any  part  of  the  uterus 
except  in  one  instance,  where  it  was  manifestly  attributable 
to  the  employment  of  mstruments  during  labour.  Rokitansky 
describes  putrescence  as  the  lowest  form  of  uterine  inflamma- 
tion, and  states  that  it  differs  from  ordinary  sphacelus  ;  in  this 
case,  the  internal  layer  of  the  organ  is  covered  with  a  thin, 
opaque,  or  more  dense  product,  varying  in  colour  from  pale 
green  to  dark  brown,  beneath  which,  the  tissue,  to  a  greater  or 
less  depth,  is  converted  into  a  similar  pulp.  Small  abscesses 
are  sometimes  found  in  the  muscular  tissue,  without  any 
perceptible  change  in  the  surrounding  parts  ;  generally,  how- 
ever, the  structure  of  the  muscular  fibre  is  entirely  destroyed. 
Tomielle,  who  has  analyzed  222  cases  of  puerperal  fever,  in 
which  he  performed  post-mortem  examinations,  foimd  the 
womb  affected  with  simple  metritis  in  seventy-nine,  in  twenty- 
nine  there  was  superficial,  in  twenty,  deep  softening. 

The  more  the  inflammation  presents  a  sthenic  character, 
the  more  the  products  will  resemble  those  of  healthy  mflam- 
matory  action ;  and,  conversely,  the  more  ataxic  or  adynamic 
the  disease,  the  further  they  will  be  removed  from  that  type. 
Eokitansky  considers  metritis  to  be  essentially  of  a  croupy 
character,  the  pecidiar  nature  of  which,  he  says,  is  fixed  by 
the  form  of  the  product,  the  condition  of  the  subjacent  tissues, 
and  especially  by  the  state  of  fusion  exhibited  by  them. 

METROPHLEBITIS. 

Of  the  tissues  entering  mto  the  constitution  of  the  uterus 
in  pregnancy,  and  immediately  after  parturition,  none  appear 
to  possess  a  greater  proclivity  to  be  attacked  with  inflamma- 
tion than  the  venous  channels,  and  the  lymphatics  ;  botli  may 
be  primarily  and  coincidently  affected,  which  is  generally  the 
case,  or  they  may  be  attacked  separately  and  secondarily. 
According  to  the  observations  of  Tonnelle,  who  found,  that 
of  222  fatal  cases  of  puerperal  fever,  132  presented  inflam- 
mation of  the  veins  and  lymiiiatics  of  the  uterus,  phlebitis 
alternates  with  inflammation  of  the  muscular  tissue  ;  during 
the  great  epidemic  which  this  author  followed  in  1829,  the 
latter  occurred  very  frequently  at  the  commencement  of  the 
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year,  and  disappeared  in  July  and  August,  and  recurred  in 
the  months  of  September  and  October.  The  intervening 
summer  months  were  characterized  by  the  frequency  of 
phlebitis. 

Uterme  phlebitis  is  generally  set  up  within  the  first  twenty- 
four  hours  after  delivery,  and  though  it  cannot  be  mvariably 
traced  to  the  orifices  of  the  veins,  where  the  placenta  adhered, 
it  is  probable  that  the  introduction,  by  them,  of  foul  exhala- 
tions or  secretions  into  the  vessels,  is  the  main  cause,  both  of 
the  local  and  the  general  effect.  In  the  more  favourable  cases, 
adhesive  inflammation  prevents  the  spread  of  the  malady ; 
the  danger  is  increased  if  pus  forms,  and  the  most  virulent 
S5^nptoms  result  if  the  product  is  of  a  sanious  or  septic 
character.  Dr.  Lee  is  of  opinion  that  it  not  imfrequently 
occurs  without  proving  fatal,  and  he  bases  his  supposition 
upon  the  fact  of  calcareous  concretions  and  disorganizations  of 
various  kinds  being  frequently  met  with  in  the  spermatic  and 
hypogastric  veins  of  aged  females,  which  he  attributes  to 
previous  phlebitis. 

In  uterine  phlebitis  we  find  the  organ  studded  with  small 
abscesses,  which  may  be  traced  to  the  vessels  ;  these  present 
the  various  appearances  described  under  phlebitis,  modified 
according  to  the  character  or  duration  of  the  disease  in  the 
individual  case.  A\Tien  the  lymphatics  are  affected,  they,  like 
the  veins,  become  varicose,  and  thickened  and  distended  with 
the  purulent  or  sanious  products  of  inflammation. 

Uterme  phlebitis  is  very  commonly  followed  by  metas- 
tatic abscesses  ;  it  is  to  the  occurrence  of  the  secondary 
pm-ulent  deposits,  and  the  coincident  infection  of  the  entire 
system,  that  the  main  source  of  danger  may  be  attributed. 
The  more  adynamic  the  tj^ae  of  the  disease,  the  more  pro- 
bable it  is  that  pus  will  be  absorbed,  and  the  local  circum- 
scription of  the  disease  prevented. 

PHLEGMASIA  DOLENS. 

As  a  disease  immediately  secondary  to  uterme  phlebitis,  we 
must  now  turn  to  the  consideration  of  Phlegmasia  alba  dolens ; 
Dr.  Davis  deserves  the  credit  of  having  first  shown  it  to 
consist  in  inflammation  of  the  crui-al  vein ;  Dr.  Lee  first 
succeeded  in  tracing  the  uterine  origin  of  this  affection 
anatomically  ;  he  demonstrated  the  inflammation  commencing 
in  the  branches  of  the  hj'pogastric  vein,  and  subsequently 
extending  from  them  to  the  iliac  and  femoral  trunks  of  the 
affected  side.  The  cellular  tissue  surrounding  the  vein  partici- 
pates in  the  inflammation,  and  that,  as  well  as  the  impeded 
return  of  the  venous  blood  to  the  heart,  gives  rise  to  much 
oedema  of  the  limb,  and  condensation  of  all  the  tissues.  This 
may  be  followed  by  supptu-ation,  or  sloughing ;  it  may  ter- 
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minate  in  a  complete  cure,  by  resolution ;  or,  in  a  partial 
recovery,  with,  obliteration  of  a  portion  of  the  vein,  and 
permanent  induration  of  some  of  the  soft  parts.  In  a  case 
examined  twenty-one  months  after  the  attack.  Dr.  Lee  found 
the  external  Uiac  vein,  with  its  subdivisions,  and  the  upper 
part  of  the  femoral,  converted  into  a  ligamentous  cord,  so  that 
it  could  only  be  distinguished  from  the  surrounding  cellular 
tissue  by  careful  dissection.  No  traces  of  the  entrance  of  the 
common  iliac  into  the  cava  could  be  made  out.  The  left  side 
has  a  greater  tendency  to  become  affected  than  the  right. 
The  pathology  of  phlegmasia  dolens  is  considered,  by  Dr. 
Copland,*  of  a  more  complete  nature  than  we  have  described 
it ;  whUe  he  does  not  deny  that  it  most  fi-equently  consists 
in  inflammation  of  the  femoral  and  Uiac  veins,  he  thinks  it 
occasionally  commences  iu  the  nerves,  and  sometimes  in  the 
lymphatics  and  glands,  the  veins  then  being  secondarily 
affected.  Nor  does  Dr.  Copland  admit  that  it  is  always 
referable,  for  its  origin,  to  the  uterus  ;  he  attributes  the 
lesions  in  the  veins,  in  some  instances,  to  the  consequences  of 
prolonged  pressure,  or  to  this  cause,  and  the  sudden  removal 
of  that  pressure,  the  disease  originating  in  the  iliac  and 
femoral  veins  ;  again,  he  is  of  opinion  that  it  may  originate 
in  lesion  of  any  of  the  pelvic  viscera,  or  of  the  parietes  of  the 
pelvis,  or  that  it  may  be  unconnected  with  any  afi"ection  of 
this  character,  and  owe  its  origin  to  rheumatic  influences 
directly  acting  upon  the  lower  extremity. 

PUERPERAL  PERITONITIS. 

The  serous  membrane  of  the  abdomen  is  verj^  frequently 
attacked  by  inflammation  in  the  puerperal  state.  Peritonitis 
occurs  primarily  or  secondarily,  but  the  form  in  which  it  pre- 
sents itself,  as  well  as  its  existence,  depend  much  upon  the 
character  of  the  epidemic  ;  thus,  while  M.  Tonnelle  found 
evidence  of  peritoneal  inflammation  in  197  out  of  222  cases,  Dr. 
Bartsch,  in  Vienna,  under  whom  109  fatal  cases  of  puerperal 
fever  occurred  in  the  fourteen  months  preceding  December 
31st,  1834,  found  that  it  seldom  exhibited  the  form  of  peri- 
tonitis, but  generally  appeared  as  metrophlebitis.  If  we 
examine  the  table  of  puerperal  epidemics,  collated  by  Dr. 
Churchill,t  we  find  that,  while  of  forty-three,  in  which  the 
predominant  post-mortem  appearances  are  given,  only  four 
were  characterized  by  uterine  phlebitis,  twenty-nine  are  stated 
as  peritonitis.  It  is  then,  undoubtedly,  the  lesion  most  com- 
monly associated  with  puerperal  fever.  It  may  be  limited  to 
the  surface  of  the  organ,  and  more  particularly  to  the  part 

*  A  Dictionary  of  Practical  Medicine,  vol.  iii.  p.  251.  ■,,  r,  ,a^^^„ 

t  Essays  on  the  Puerperal  Fever,  &c.,  by  Fleetwood  ChurchiU,  M.D.  (Syden- 
ham Society),  p.  31. 
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surrotinclmg  the  neck,  or  it  may  involve  more  or  less  of  the 
entire  sac.  In  two  epidemics  it  appears  that  the  omentum 
was  the  seat  of  election. 

Dr.  Joseph  Clarke  states  that  the  surface  of  the  stomach, 
the  liver,  the  spleen,  omentum,  great  and  small  intestines, 
uterus,  and  the  internal  peritoneal  lining  of  the  muscles  of 
the  abdomen,  will,  in  their  tirrns,  or  altogether,  be  found  to 
partake  of  the  disease  ;  but,  as  far  as  his  experience  goes,  no 
part  more  than  another. 

The  membrane  never  exhibits  much  vascularity,  and  in  the 
low  typhoid  forms  there  is  a  remarkable  absence  of  conges- 
tion and  redness.  In  the  more  sthenic  forms  which  approach 
to  the  character  of  ordinary  peritonitis,  the  greater  vascular 
action  is  accompanied  by  the  production  of  lymph  and  pus  of 
a  healthy  appearance,  adhering  to  the  surfaces  and  matting 
them  together.  The  ordinary  character  of  the  exudation, 
however,  is  a  copious  effusion  of  an  aplastic  character ;  the 
abdomen  then  contains  from  a  few  ounces  to  several  quarts  of 
serum  of  a  dirty-yellow,  greenish,  or  brownish  hue,  in  which 
flocculent  particles  of  lymph  are  floating,  while  but  small 
patches  of  a  thin  non-coherent  exudation  are  observed  on  the 
peritoneal  sac.  A  remark  of  Dr.  Hodgkin,*  in  reference  to  the 
small  quantity  of  tender  false  membranes  often  met  with  accom- 
panying serous  eflusion  into  the  peritoneum,  applies  here  ;  it 
is  to  the  efi'ect  that,  though  unquestionably  of  inflammatory 
origin,  they  are,  in  many  cases,  to  be  regarded  as  the  result  of 
a  secondary  action  which  the  presence  of  the  fluid  has  exerted 
in  the  peritoneum. 

The  smell  of  the  fluid  is  also  distinctive  ;  it  wiU  be  recog- 
nized when  once  noticed,  as  it  difi"ers  from  anything  met  with 
in  the  human  body,  in  health  or  disease.  The  fluid  is  de- 
scribed by  the  older  authors  as  of  a  creamy  character,  hence 
the  long-prevailing  fallacy  that  it  was  connected  with  an  ac- 
tual metastasis  of  milk,  which  was  in  a  measure  supported  by 
the  failuig  supply  of  the  mammary  secretion  observed  as  one 
of  the  flrst  symptoms  of  the  disease.  The  serum  contains  a 
comparatively  small  portion  of  albmnen,  offers  an  acid  re- 
action, and  is  said  to  possess  a  very  salt  taste.  Beyond  an 
analysis  by  Dr.  Pearson,  which  is  not  equal  to  the  require- 
ments of  modern  chemistry,  we  have  not  met  with  a  minute 
determination  of  its  constituents.  The  ovaries  and  Fallopian 
tubes  are  very  frequently  found  inflamed  in  puerperal  inflam- 
mations ;  neither,  however,  are  ever  primarily  affected,  but 
coincidently  with,  or  consecutively  to,  the  diseased  conditions 
just  considered. 

*  Lectures  on  the  Serous  Membranes,  &c.,  p.  150. 
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COMPLICATIONS  OF  PUERPERAL  FEVER. 

We  conclude  this  subject  by  a  brief  glance  at  the  morbid 
processes  accompanymg  puerperal  fever  in  other  organs,  in 
which  we  shall  closely  adhere  to  Rokitansky.  The  entire 
track  of  the  intestinal  mucous  membrane  is  slightly  reddened 
and  invested  by  a  secretion  of  a  thin  serous  or  viscid  gelati- 
nous or  more  or  less  purulent  character ;  the  mucous  mem- 
brane fuses,  and  the  submucous  tissues  are  infiltrated.  To 
this  cii'cumstance  we  attribute  the  diarrhoeas  accompanying 
puerperal  fever.  The  mucous  membrane  of  the  colon  occa- 
sionally presents  a  dysenteric  exudation,  resembling  that 
found  on  the  internal  surface  of  the  uterus.  Similar  pro- 
cesses are  also  met  with  on  other  mucous  surfaces,  as  of 
the  respii-atory,  tu-mary,  or  ccsophagseal  tracts.  Dr.  Clarke, 
in  alluding  to  the  occuiTcnce  of  aphthae  in  the  mouth  and 
fauces  as  a  frequent  symptom  in  puerperal  fever,  and  to  their 
also  being  found  at  the  anus,  denies  the  correctness  of  the 
statement  that  the  aphthae  go  through  the  whole  intestinal 
canal,  as  it  is  not  borne  oxit  by  dissection.  The  serous  and 
synovial  membranes  of  the  whole  system  sympathize  with 
the  morbid  processes  of  puerperal  fever ;  the  pleura  are  almost 
constantly  found  to  contain  exudations  similar  to  those  met 
with  in  the  peritoneum  ;  the  pericardium  contains  them  less 
frequently  ;  the  articulations  very  commonly  exhibit  exuda- 
tions of  a  fibrinous  or  purulent  character.  The  dura  mater 
often  presents  a  slight  reddenmg,  with  a  thin,  soft  exuda- 
tion. To  the  secondary  abscesses,  resulting  from  capillary 
phlebitis  by  the  extension  of  the  inflammation  of  the  uterine 
veins,  or  by  the  absorption  of  pus,  we  have  already  alluded. 
Rokitansky  describes  a  black  softening  of  the  mucous  lining 
of  the  fundus  ventriculi,  or  of  the  oesophagus,  indicated  during 
life  by  black  vomit,  as  a  frequent  occurrence.  The  stomach 
may  become  ruptured,  and  the  black  matter  be  thus  effused 
into  the  abdominal  cavity. 

The  blood  exhibits  various  changes ;  its  fibrinous  coagula 
present  a  viscid,  greenish-white  appearance,  or  the  coagula 
are  scanty,  gelatinous,  and  soft.  The  blood  is  of  a  dirty 
brown,  red,  or  chocolate  colour,  and  glutinous,  or  it  is  much 
attenuated  and  transudes  all  the  tissues.  The  fibrine  may 
form  vegetations  on  the  valves  from  mere  mechanical  depo- 
sition. The  jaundice  often  affecting  women  during  the  puer- 
peral state,  is  not  dependent  upon  an  appreciable  lesion  of  the 
liver,  but  upon  pyajmia. 
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The  consideration  of  the  morbid  processes  complicating 
parturition  is  appropriately  followed  by  an  account  of  the 
diseased  conditions  met  with  in  the  placenta  and  in  the 
ovum ;  w^e  shall,  at  the  same  time,  touch  upon  extra-uterine 
pregnancy. 

THE  PLACENTA. 

The  placenta  varies  much  in  size  within  the  limits  of  health. 
Its  position  diifers  also  considerably  without  inducing  any 
detriment  to  mother  or  child  ;  but  when  placed  near  or  over 
the  OS  uteri,  the  frequent  haemorrhages  that  occui*  endanger  the 
life  of  both.  The  umbilical  cord,  instead  of  being  attached 
to  the  centre  of  the  placenta,  is  sometimes  inserted  at  the 
edge  ;  this  gives  rise  to  what  has  been  termed  the  battledore 
placenta,  a  deviation  which,  though  not  in  itself  perilous, 
may  become  so  by  rough  manipulation  after  the  birth  of  the 
child.  The  same  applies  to  those  cases  in  which  the  vessels 
of  the  cord  are  divided  before  they  reach  the  placenta  or  are 
inserted  into  the  membranes.  Other  irregularities  of  the  cord 
consist  in  its  bemg  excessively  short  or  extravagantly  long, 
and  in  its  being  tied  into  knots.  The  extremes  of  length  on 
record  are  two  inches  and  fifty-seven  inches. 

Concussion,  or  other  external  violence,  is  a  frequent  cause 
of  partial  separation  of  the  placenta,  inducing  extravasation 
into  the  tissue  and  frequently  giving  rise  to  abortion.  That  the 
placenta  is  the  seat  of  numerous  morbid  processes,  may  be 
inferred  from  the  close  relation  it  bears  to  the  nutrition  of 
the  foetus,  the  frequency  of  foetal  disease,  and  the  necessary 
transition  through  the  placenta  of  any  morbific  agent,  which 
induces  the  latter.  It  is  only,  however,  very  recently  that  the 
attention  of  pathologists  has  been  directed  to  the  diseased 
conditions  of  this  organ  ;  our  knowledge  of  the  morbid  changes 
to  which  it  is  liable  is,  therefore,  as  yet,  very  limited. 

Professor  Simpson*  describes  congestion  of  the  placenta 
as  affecting  the  maternal  or  foetal  portion,  causmg  the  exter- 
nal surface  of  the  organ  to  assume  a  more  or  less  deep  violet 
and,  sometimes,  almost  livid  colour,  the  internal  structure 
presenting  a  deep  purple  hue,  from  the  vessels  bemg  over- 
charged with  blood,  while  the  substance  is  hea"vier  and  more 
solid  than  natural.  One  of  the  sequelae  of  congestion  is 
haemorrhage  into  the  body,  or  on  the  siirface  of  the  placenta, 
varying  much  in  extent.  The  effused  blood  undergoes  the 
changes  usually  traced  in  coagula,  and  when  there  are  several 
fibrinous  remains,  they  cause  a  tuberculated  appearance. 

*  EdinTjurgh  Medical  and  Surgical  Journal,  vol.  xv.  p.  265. 
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Inflammation  of  the  placenta  begins  from  the  uterine  sur- 
face, or  in  the  substance  of  the  organ,  and  presents  the 
various  stages  seen  in  other  parts,  producing  local  or  general 
hepatization,  effusion,  irregular  adhesions,  and  secondary 
degenerations. 

Inflammation  may  attack  the  whole,  or  a  portion  of  the 
placenta,  causing  a  deposit  of  librine.  The  effusion  and  com- 
pression of  the  tissues  will  vary  according  ^to  the  extent  of 


Sectional  view  of  atrophied  placenta.  The  atrophy  and  fatty  degeneration 
of  the  maternal  and  foetal  portions  were  caused  by  a  fibrinous  layer  on  the 
uterine  surface,  a.  Fibrinous  deposit,  b.  Maternal  portion  of  placenta, 
c.  foetal  portion. 

the  inflnmmation,  causing  more  or  less  obliteration  of  the 
blood-vessels.  In  an  extreme  case  we  find  a  capsule  of  dense 
lymph  encasing  the  maternal  surface,  the  whole  is  consider- 
ably reduced  below  the  normal  size,  and  the  soft,  spongy 
texture  is  converted  into  a  compact,  splenified  mass.  If 
confined  to  individual  lobules,  the  alteration  will  be  limited 
in  a  corresponding  degree.  Those  instances  of  adherent 
placenta  which  are  the  source  of  so  much  anxiety  to  the 
accoucheur,  are  probably  referable  to  a  prior  inflammatory 
attack,  glueing  the  after-birth  to  the  uterus.  Professor  Simp- 
son admits  the  occun-ence  of  total  absorption  of  a  placenta  as 
one  of  the  consequences  which  may  result  from  the  agglutina- 
tion of  the  after-bu-th  to  the  uterus.  A  third  stage  of  mflam- 
mation  is  occasionally  met  with  in  the  shape  of  abscesses  or 
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of  purulent  infiltration;  it  is  also  stated  to  give  rise  to  the 
effusion  of  pus  between  the  two  surfaces  of  the  uterus  and  pla- 
centa. Rokitansky  describes  suppiu'ation  occurring  here  in 
the  form  of  circumscribed  abscesses,  or  of  diffused  infiltration 
and  fusion.  Fatty  degeneration  of  the  placenta,  to  wliich 
Professor  Kilian  and  Dr.  Barnes  have  recently  drawn  atten- 
tion, is  probably  to  be  explained  as  the  molecular  disintegra- 
tion resulting  from  the  deposit  of  fibrine  in  the  cells  sur- 
rounding the  villi  of  the  chorion ;  and  not  as  a  primary  depo- 
sit of  oil  within  the  placental  capillaries,  a  view  more  fully 
developed  by  Dr.  Handfield  Jones,*  in  a  paper  on  fatty  de- 
generation. If  jjortions  of  a  placenta,  thus  degenerated,  be 
thrown  into  water,  "the  first  thing  which  strikes  the  obser- 
ver," to  employ  the  words  of  Dr.  Barnes, f  is,  "  that  the  tufts 
of  villi  do  not  expand  or  float  out  in  the  same  Avay  as  in  the 
healthy  placenta,  and  on  endeavouring  to  separate  the  frag- 
ments into  its  component  villi  with  needles,  the  extreme  brit- 
tleness  of  the  whole  structure  becomes  apparent."  Examined 
by  a  high  power,  "we  observe,  (1)  that  the  villi  are  thickly 
studded  with  innumerable,  minute  spherules  of  oil ;  (2)  the 
chorion  is  much  altered ;  it  is  thickened  and  destitute  of 
nuclei ;  (3)  the  walls  of  the  vessels  no  longer  contain  nuclei, 
these  having,  in  all  probability,  become  degenerated  into 
spherules  of  oil ;  (4)  the  spherules  of  oil  are  contained,  some 
in  the  chorion,  some  in  the  walls  of  the  blood-vessels,  and 
many  in  the  intervals  or  spaces  between  these  ;  (5)  the  cavi- 
ties of  the  vessels  are  almost  iuA^ariably  free  from  fatty  depo- 
sition ;  (6)  the  vessels  are  destitute  of  blood." 

The  placenta  is  liable  to  other  morbid  processes  of  a  dege- 
nerative character  ;  the  vessels  may  undergo  cretification,  and 
osseous  deposits,  of  a  nodulated  form,  are  met  with  embedded 
in  the  tissue ;  the  villi  of  the  chorion  are  not  unfrequently 
found  to  have  become  converi.ed  into  oval,  pedunculated, 
serous  vesicles,  or  hydatids,  clustered  together  like  a  bunch  of 
grapes  ;  the  cysts  vary  in  size  from  a  pin's  head  to  a  filbert, 
and  more,  and  they  may  amount  to  several  hundred.  This 
pathological  condition  has  received  the  name  of  the  vesicular 
mole ;  it  is  to  the  expulsion  of  a  mass  of  this  kind  that  the 
fabulous  accounts  of  women  having  given  birth  to  several 
hundred  children  are  attributable  ;  the  cysts  havmg  been 
regarded  as  ova,  and  these  having  been  magnified  into  infants. 
Tavo  beautiful  specimens  of  the  disease  are  preserved  in  St. 
George's  Hospital  Museum. 

It  is  the  opinion  of  several  distinguished  accoucheurs  that 
the  vesicular  mole  may  occur  in  the  virgin  state  ;  in  that 
case,  the  explanation  we  have  offered  is  necessarily  incorrect, 

*  Medico-chirurgical  Eeview,  April,  1853. 
t  Medico-ctiirurg.  Trans,  vol.  xxxiv. 


69-4  THE  FCETUS. 

and  we  must  seek  for  it  in  some  derangement  of  the  uterine 
tissues. 

"Rokitansky  denies  the  occurrence  of  tubercle  in  the  pla- 
centa. The  only  instance  on  record  that  we  have  met  with 
is  one  described  by  M.  Hardy,*  as  having  been  found  in  a 
phthisical  female  aged  35,  who  died  suddenly,  in  the  seventh 
month  of  pregnancy.  The  Csesarean  operation  was  per- 
formed immediately  after  her  decease,  and  the  foetus  was 
dead.  Besides  the  ordinary  appearances  of  pulmonary  phthisis, 
the  external  surface  of  the  uterus  exhibited  numerous  small 
projections,  Avhich  proved  to  be  crude  tubercles ;  there 
were  none  in  the  tissue  or  on  the  internal  surface  ;  in  the 
placenta  there  were  from  eight  to  ten  large  tubercles,  some  as 
large  as  a  pea,  two  nearly  the  size  of  a  nut,  of  a  whitish  colour 
and  dense  ;  the  fcetal  surface  of  the  placenta  presented  to  the 
finger  the  sensation  of  a  large  number  of  miliary  tubercles. 
The  organs  of  the  foetus  were  normal. 

THE  FCETUS. 

The  foetus  is  liable  to  become  the  seat  of  morbid  processes 
at  every  stage  of  its  development  and  in  every  tissue  and  de- 
gree ;  giving  rise,  at  the  earlier  period  of  its  existence,  to  an 
entire  destruction  of  the  formative  nisus,  or  to  partial  arrests 
of  development  in  individual  parts,  some  of  which  we  have 
had  occasion  to  allude  to  in  speaking  of  the  malformations  of 
different  organs  ; — inducing  in  its  later  intra-uterme  existence 
phenomena  of  disease  resemblmg  those  met  with  in  the 
human  being  after  birth.  It  remains  for  future  inquirers  to 
determine  more  accurately,  not  only  the  exact  pathological 
character  of  the  different  lesions,  but  also  the  primary  or 
secondary  relation  borne  between  the  morbid  states  of  the 
placenta  and  the  foetus.  Many  of  the  masses  that  have 
passed  under  the  name  of  moles,  have  origmated  in  a  blight 
of  the  ovum;  "the  embryo,"  as  Dr.  Ashwell  describes  it, 
"ha-ving  died  early,  the  ovum  has  increased  in  size  and  soli- 
dity, not  by  a  process  of  growth,  as  in  natural  pregnancy,  but 
by  the  effusion  of  coagulable  lymph  from  inflammation  of 
the  linmg  membrane.  This  forms  successive  layers  over  the 
surface  of  the  dead  ovum,  giving  it,  eventually,  a  great  de- 
gree of  consolidation.  Some  of  these  masses  exhibit  no 
cavity,  but  the  chorion  and  amnion  are  demonstrable, 
although  the  enveloping  lymph  may  be  one  or  two  inches  in 
thickness."  Dr.  Ashwell  describes  another  form  of  moles, 
which  does  not  owe  its  existence  to  conception,  and  may  be 
attributable  to  an  accumulatior  of  fibrinous  exudation  within 
the  cavity  of  the  uterus,  induced  by  croupy  inflammation  of 

*  Archives  G(5n6rales  de  liedecine,  1S34,  vol.  v.  p.  214. 
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the  lining  membrane.  Two  specimens  of  this  may  be  seen  in 
St.  George's  Hospital  Museum  (Nos.  58  and  142). 

Every  organ  and  tissue  of  the  fcEtal  body  may  become  the 
seat  of  atrophy  or  hypertrophy  ;  the  latter  may  be  character- 
ized as  actual  excess  of  one  or  more  organs,  as  we  often  meet 
with  in  the  phalanges.  Numerous  distortions,  curvatures, 
even  fractures,  and  other  solutions  of  continuity,*  demand 
the  attention  of  the  medical  man  immediately  after  the  child's 
birth.  Atrophic  conditions  are,  generally,  referable  to  dis- 
eased states  of  the  placenta,  which  interfere  with  the  nutri- 
tion of  the  child,  and  cause  it  to  perish,  or  merely  prevent 
its  normal  development.  Cases  are  recorded  in  which  such 
atrophic  foetuses  have  been  borne  the  full  period,  though  their 
death  had  taken  place  early  in  pregnancy ;  these,  as  Dr. 
Montgomery  f  remarks,  illustrate  the  necessity  of  carefully 
examining  into  the  state  of  the  foetal  appendages  as  to  their 
healthy  condition  or  otherwise,  before  we  venture  to  pro- 
nounce an  opinion  on  the  time  that  has  elapsed  since  concep- 
tion, merely  from  the  size  and  general  appearance  of  an  ovum 
or  foetus  shown  us.  Li  an  accident  of  this  kind,  an  error  in 
judgment  might  seriously,  though  unjustly,  affect  the  reputa- 
tion of  a  female  whose  husband  had  died  or  left  home  shortly 
after  conception. 

The  curvatures  that  the  foetus  is  most  commonly  subject  to 
are,  those  of  the  lower  extremities — these,  as  well  as  the  dis- 
locations of  the  astragalus,  the  elbow,  and  other  parts  that 
frequently  come  under  the  notice  of  a  surgeon,  are  attributed 
to  violent  contractions  of  the  uterus,  or  to  convulsions  affect- 
ing the  foetus.  Of  the  hernise  to  which,  as  congenital  affec- 
tions, we  must  allude,  umbilical  is  a  frequent  and  diaphrag- 
matic the  rarer  form  ;  both  are  the  result  of  imperfect  deve- 
lopment of  the  parietes,  which  in  each  case  respectively  ought 
to  completely  close  in  the  abdominal  viscera.  In  the  former, 
the  intestines,  to  a  greater  or  less  extent,  pass  through  the 
umbilical  opening,  and  occupy  a  pouch  formed  by  the  cuta- 
neous coverings  of  the  abdomen ;  in  the  latter  they  enter 
the  thoracic  cavity,  where  they  displace  the  lungs  and  the 
heart ;  they  commonly,  though  not  necessarily,  cause  the 
death  of  the  foetus.  The  brain  occasionally  protrudes  through 
the  cranium,  givmg  rise  to  hernia  cerebri ;  this,  however, 
must  not  be  confounded  with  a  tumour,  which  often  forms  on 
the  head  of  the  infant,  simply  owing  to  the  mechanical 
pressure  exerted  upon  it  during  parturition,  and  the  conse- 
quent extravasation,  and  known  as  ceijhalhsematoma.  Ence- 
phalocele  is  described  by  Dr.  Montgomery  as,  at  first,  a  rather 

*  See  a  remarkable  case  that  was  brought  before  the  Medico-chirurgical 
Society,  by  Mr.  T.  D.  Jones.    Medico-chir.  Trans,  vol.  xxxil.  p.  59. 
t  Art.  Fuetus,  in  Dr.  Todd's  Cyclopaedia  of  Anatomy  and  Physiology. 
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tense,  smooth  and  semi-transparent  tumour,  giving  generally 
a  more  or  less  distinct  sense  of  fluctuation ;  in  shape  the 
tumour  is  globular  or  oval,  and  frequently  tapers  to  a  neck, 
where  it  issues  from  the  head,  at  which  point  a  circular  aper- 
ture can  be  detected  in  the  bone,  the  edges  of  which  are,  in 
general,  smoothly  rounded  off.  The  defect  in  the  cranial 
bones,  giving  rise  to  this  malformation,  is  analogous  to  that 
upon  which  spina  bifida  depends  ;  here  there  is  a  deficiency  in 
the  arches  of  one  or  more  vertebree,  allowing  a  protrusion  of 
the  dura  matral  sheath  of  the  canal,  and  the  arachnoid  lining, 
in  which  an  accumulation  of  the  sjiinal  fluid  takes  place.  The 
arachnoid  often  forms  at  the  most  projectmg  parts  of  the 
tumour  the  only  investment,  both  the  skin  and  the  dura 
mater  being  thinned  down  gradually,  and  at  last  entirely  lost. 
The  fluid,  in  its  turn,  presses  upon  the  cord,  and  more  or  less 
displaces  it.  When  it  occurs  in  the  lumbar  region,  its  ordi- 
nary site,  the  divided  cauda  equina  may  be  seen,  as  Dr. 
Bright  has  shown,*  adherent  to  the  sac,  and  induces  the 
erroneous  opinion  that  the  appearance  is  due  to  the  nerves 
distributed  over  the  sac  being  turned  backwards  from  theii- 
natural  direction.  When  there  are  several  deficiencies  in  the 
osseous  canal,  the  fluid  communicates  between  the  different 
tumours ;  the  entire  column  may  be  deprived  of  its  spinous 
processes  and  their  arches,  so  that  the  tumour  occupies  the 
whole  region.  Spina  bifida  is  often  associated  with  hydroce- 
phalus. 

One  of  the  most  remarkable  occurrences  in  intra-uterine  life 
is  the  phenomenon  of  spontaneous  amputation  of  a  Imib  ;  this 
is  sometimes  complete, — the  severed  extremity  being  entirely 
detached,  and  leaving  a  stump,  in  which  the  healing  process 
is  perfected  ; — at  others  only  partial,  the  stricturing  band  not 
having  cut  through  all  the  tissues.  It  is  generally  the  left 
lower  extremity  that  suffers ;  and  Dr.  Montgomery  has  de- 
monstrated the  fact  of  its  being  due  to  the  umbilical  cord 
being  tA\dsted  round  it,  and  not,  as  has  been  suggested  by 
others,  to  gangrene,  or  the  accidental  formation  of  liga- 
mentous bands.  He  expresses  his  conviction  that  many  of 
the  cases  of  apparent  arrest  of  development  may  be  set  dowm 
to  this  cause,  the  amputated  member  not  having  been  found, 
either  from  its  being  atrophied  or  buried  in  coagula,  and  from 
the  separation  having  been  effected  at  the  early  stages  of 
pregnancy. 

Numerous  observations  are  recorded  by  authors,  evidencing 
the  occurrence  of  the  inflammatory  process  in  the  foetal 
viscera.  Peritonitis  with  its  vaiious  sequelae  ;  gastro-enteritis, 
followed  by  ulceration  ;  inflammatory  lesions  of  the  liver, 
pneumonia,  and  pleurisy  ;  abscesses  in  the  lungs,  the  thymus, 
*  Reports  of  Medical  Cases,  vol.  ii.  p.  640. 
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thyroid  glands,  and  supra-renal  capsules  ;  and  pericarditis  ; 
have  each  been  proved  to  occur  in  the  foetus,  by  Desormeaux, 
Billard,  Simpson,  Cruveilhier,  Montgomery,  and  other  pa- 
thologists, to  whose  works  we  must  refer  for  ftu-ther  parti- 
culars. The  same  applies  to  the  various  cutaneous  affections 
of  a  syphilitic,  variolous,  or  other  character.  Txibercular  de- 
posits and  cancerous  growths  have  been  seen,  but  they  are 
both  extremely  rare.  Nor  is  it  compatible  with  our  limits  to 
do  more  than  allude  to  the  endless  varieties  of  monstrosities 
which  from  the  causes  mentioned,  or  from  reasons  to  which 
pathology  oifers  no  clue,  affect  the  unborn  child. 

EXTRA-UTERINE    PREGNANCY. 

Five  varieties  of  extra-uterine  pregnancy  are  assumed  to 
occur  ;  in  the  Fallopian  tubes,  in  the  walls  of  the  uterus,  in 
the  ovaries,  in  the  peritoneal  cavity,  and  in  the  vagina.  We 
have  not  met  with  a  well-authenticated  instance  of  the  last 
form,  and  the  occurrence  of  ovarian  pregnancy  has  also  been 
denied  by  authorities  like  Yelpeau  and  Kilian.  The  danger 
to  mother  and  child  is  almost  equal  in  each  variety  ;  in  fact 
there  is  only  one  case  on  record  in  which  both  have  survived  ; 
this  was  one  of  peritoneal  or  abdominal  pregnancy,  which 
occurred  to  Dr.  P.  L.  Heim,  and  in  which  the  Csesarean  sec- 
tion was  successfully  performed.*  The  accident  most  fre- 
quently met  with  is  the  Fallopian  tube  pregnancy.  In  this 
case  the  ovum  is  arrested  in  its  descent  into  the  uterus,  and 
the  process  of  growth  and  development  progresses  as  if  it  had 
reached  its  proper  nidus,  up  to  the  period  of  its  discharge. 
The  tube  is  distended,  and  its  walls  become  hypertrophied ; 
the  changes  in  the  maternal  system,  though  sometimes  ac- 
companied by  certain  anomalous  symptoms,  are  those  met  in 
ordinary  pregnancy  ;  there  is  general  turgescence  of  the 
mammae  and  the  uterus,  and  in  the  latter  organ  it  has  long 
been  taught  that  a  decidua  is  formed  as  if  it  contained 
the  foetus.  Denman,  Baillie,  William  Hunter,  and  EUiotson, 
have  met  with  mstances  in  which  the  decidua  was  present ; 
other  cases  have  been  recorded  by  Mr.  LangstafF  and  Dr. 
Lee,  in  which  it  had  not  formed.  We  have  ourselves  ex- 
amined a  preparation  in  St.  George's  Hospital  Museum,  (No. 
2718,)  in  which  the  decidua  is  wanting,  nor  does  it  seem  diffi- 
cult to  understand  that  in  one  instance  the  sympathetic  irri- 
tation should  be  set  up  by  which  this  membrane  is  produced, 
and  that  it  should  fail  in  others.  The  development  of  the 
Fallopian  t^^be  does  not  keep  pace  with  that  of  the  o^Tim,  and 
in  the  second  or  third  month  rupture  generally  takes  place, 
the  foetus  escapes  into  the  abdominal  cavity,  and  the  mother 
sinks  from  the  shock,  the  haemorrhage,  or  the  peritoneal  in- 
*  Bust's  Magazin  fiir  die  gesammte  Heilkunde,  vol.  iii.  1817. 


698  EXTRA-UTERINE  PREGNANCY. 

flammation  that  ensues.  In  the  majority  of  instances  the 
right  tube  is  the  one  affected.  Rupture  does  not  appear  to 
be  the  invariable  issue.  In  the  Royal  College  of  Surgeons 
(preparation  No.  2719)  we  find  a  foetus  almost  completely 
developed,  but  compressed  and  dried,  which  is  stated  to  have 
been  removed  by  operation  from  the  Fallopian  tube  fourteen 
years  after  gestation ;  the  patient  recovered,  and  lived  for  a 
long  time  after  at  Hambiirg,  where  the  operation  was  per- 
formed. This  specimen  is  a  good  instance  of  what  has  been 
termed  a  lithopaedia,  a  stone-child ;  the  parts  intervening 
between  the  extremities  are  ossified,  and  nutrition  appears  to 
have  been  thoroughly  arrested.  These  lithopaedia  are  some- 
times retained  within  the  uterus,  as  the  remarkable  prepara- 
tion in  the  same  museum  (No.  2720)  proves,  of  which  Dr. 
Cheston  *  has  given  a  detailed  account.  The  mother,  at  the 
age  of  twenty-seven,  carried  her  fourth  child  to  the  full 
period,  had  labour-pains,  but  no  child  was  born.  She  re- 
covered, and  died  paralytic  at  the  age  of  eighty.  The  uterus 
was  found  to  contain  an  osseous  sac  adherent  to  the  surround- 
ing part,  and  resembling  a  middle-sized  human  cranium. 
The  cyst  seemed  to  have  absorbed  all  the  parts  in  contact 
with  it,  and  contained  a  foetus  in  the  same  position  as  that  in 
utero.  The  biain,  lungs,  and  liver  preserved  almost  their 
natural  appearance  ;  but  there  was  no  trace  of  blood,  nor  any 
remains  of  membranes,  placenta,  or  umbilicus.  The  osseous 
sac,  with  the  foetus,  weighed  three  pounds,  one  ounce,  four 
drachms.  A  similar  instance  of  thirty-two  years'  duration  is 
described  by  Prael.f 

The  terminations  of  Fallopian  tube  gestations  alluded  to  are 
not  the  only  issue  which  we  meet  with.  Adhesions  form  with 
different  parts  of  the  parietes,  and  the  foetus  having  been  broken 
up  by  iilcerative  disjunction,  the  parts  may  be  discharged 
piecemeal,  whereupon  the  cyst  in  which  they  were  contamed 
contracts,  and  the  mother  survives.  In  this  way  the  foetus 
has  been  eliminated  by  the  rectum  and  the  umbilicus.  The 
above  remarks  also  apply  in  the  main  to  abdominal  gestation  ; 
here  the  ovum,  probably  owing  to  a  want  of  that  erectile 
tone  in  the  fimbriated  extremity  of  the  tube  by  which  in 
ordinary  pregnancy  it  is  made  to  embrace  the  ovary  wheir 
conception  is  effected,  falls  into  the  peritoneal  cavity,  the  de- 
velopment proceeds  up  to  a  certain  point,  and  death  ensues 
from  peritonitis,  or  hemorrhage,  or  else  the  foetus  is  elimi- 
nated in  the  manner  above  described. 

Pregnancy  in  the  parietes  of  the  uterus  probably  consists 
in  an  arrest  of  the  o-vnim  at  the  point  at  which  the  tube  is 
inserted  into  the  uterus  ;  the  sac,  therefore,  consists  chiefly  of 

*  Medico-chirurgical  Transactions,  vol.  v. 

t  De  Foetu,  duo  de  triginta  Annos  in  Utero  detento.    Goettingen,  1821. 


THE  PALLOPIAN  TUBES.  699 

the  uterine  tissue ;  but  owing  to  the  irregular  development  of 
the  organ  the  process  cannot  run  its  com-se  to  the  full  period 
in  the  normal  manner,  the  thinner  portion  gives  way  early  in 
pregnancy,  and  death  ensues,  as  in  the  other  cases,  from  rup- 
ture and  haemorrhage. 

THE    FALLOPIAN    TUBES. 

The  Fallopian  tubes  are  liable  to  various  forms  of  inflam- 
matory action.  Catarrh  and  exudative  inflammation  not  un- 
frequently  cause  a  temporary  or  permanent  closure  of  their 
channel,  which  prevents  conception,  and  may  lead  to  drop- 
sical accumulations  and  other  morbid  conditions.  Thus  the 
fimbriated  extremities  may  become  agglutinated  to  the  ova- 
ries, the  broad  ligament,  or  the  uterus  itself ;  or  obliteration 
may  occur  at  one  or  more  points  within  the  passage ;  unless 
the  mucous  membrane  of  the  part  still  patent  be  deprived 
of  its  functions,  the  continued  secretion  will  cause  disten- 
sion, simulating  a  cyst  formation ;  we  have  seen  a  case  of 
dropsy  of  the  Fallopian  tube,  in  which  the  distension 
amounted  to  about  five  inches  in  diameter.  At  other  times, 
according  to  Kokitansky,  several  saccular  dilatations  form  be- 
tween the  separate  angles  and  projecting  duplicatures  of  the 
tubal  parietes,  and  give  rise  to  an  imperfectly  loculated  pouch, 
Avhich,  as  in  the  former  case,  may  contain  mucous  matter  of  a 
more  or  less  purulent  character,  or  fluid  of  an  heterogeneous 
constitution.  These  morbid  contents  are  sometimes  poured 
into  the  uterus,  probably  in  consequence  of  the  occlusion 
only  having  been  effected  by  inspissated  mucus  ;  a  less  favour- 
able issue  is  rupture  of  the  sac,  and  effusion  of  its  contents 
into  the  abdominal  cavity. 

Cysts  often  affect  the  fimbriated  extremities  of  the  tubes  ; 
they  are  pediculated,  and  do  not  attain  a  large  size.  The 
Fallopian  tubes  may  also  be  the  seat  of  fibroid  growths,  car- 
cinoma and  tubercle.  Both  the  latter  are  commonly  secondary 
to  uterme  disease  of  the  same  character.  Dr.  Lee  states 
that  carcinoma  may  originate  m  this  situation ;  and  Avith 
regard  to  tubercle,  Rokitansky  affirms  that  it  sometimes 
occurs  independently  of  uterine  deposits,  or  in  a  condition  of 
higher  development.  He  describes  it  as  being  presented  to 
us  in  the  form  of  tubercular  infiltration,  and  complete  dis- 
organization of  the  mucous  membrane,  which  is  converted 
into  a  soft  purulent  laj^er  of  cheesy,  friable  matter,  that  chokes 
up  the  passage,  and  causes  the  tube  to  be  more  or  less  swollen 
and  tortuous,  and  hard  to  the  touch. 


CHAPTER  XL. 


THE    OVARIES. 


The  pathology  of  the  ovaries,  important  as  are  the  ques- 
tions involved  in  it,  is  still  very  imperfect,  owing  to  their 
site,  and  to  the  absence  of  any  secretion,  the  analysis  of 
which  may  indicate  their  condition ;  their  examination  by 
the  means  at  our  command  being  often  neglected  from  motives 
of  delicacy,  their  morbid  conditions  are  fi-equently  not  de- 
tected untd  an  advanced  stage.  Many  of  the  diseases  in 
which  the  functional  derangements  of  the  system  are  referred 
to  a  local  condition  of  the  generative  organs  are  exclusively 
attributed  to  lesions  of  the  uterus,  from  a  definite  physical  ex- 
amination being  more  practicable,  and  the  primary  derange- 
ment of  the  ovaries  is  overlooked.  The  stimulus  which  pu- 
berty gives  to  the  development  of  these  organs  and  their 
proper  functions,  is  also  the  starting  point  for  their  morbid 
conditions  ;  before  this  time  they  are  in  a  dormant  state,  and 
except  in  connexion  with  general  diseased  processes  affecting 
the  abdominal  viscera,  or  the  system  at  large,  they  rarely  pre- 
sent any  palpable  lesions.  It  is,  however,  necessary  to  bear  in 
mind  that  the  ovaries  may,  and  often  are,  sympathetically 
affected  during  the  peritonitis  of  childhood,  a  disease  of  fre- 
quent occurrence.  Boivin  and  Duges  *  consider  these  inflam- 
mations a  cause  of  obliteration  of  the  Graafhan  vesicles,  and  a 
consequciit  source  of  sterility,  Avhich  they  may  also  induce  by 
changing  the  position,  or  altering  the  relation,  of  the  ovary 
and  its  Fallopian  tube.  Even  after  the  period  of  puberty,  the 
ovaries  are  exempt  from  many  of  those  sources  of  irritation 
to  which  the  uterus,  from  its  exposure  to  direct  injury,  to 
contact  with  morbid  secretion,  and  from  the  entire  revolution 
in  its  functions  which  it  suffers  during  and  after  pregnancy, 
would  appear  to  be  exposed ;  yet  it  has  been  shown  by 
Parent  Duchatelet  and  others,  that  these  local  influences  are 
not  as  powerful  as  would  be  a- mmed  a  priori ;  since  ovarian 
disease  has  been  found  peculiarly  prevalent  among  prostitutes, 
and  frequently  unaccompanied  by  any  lesion  of  the  external 

*  Traite  Pratique  des  Maladies  de  I'Utenis,  &c.,  vol.  il.  p.  509. 
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organs  of  generation.  Of  the  frequent  phj'siological  conges- 
tion of  the  ovaries,  a  doubt  can  scarcely  be  entertained  by 
any  one  who  has  watched  the  relation  these  organs  bear  to 
menstruation,  independently  of  the  du-ect  observation  of  Dr. 
Letheby,  Dr.  Lee,  and  others,  of  the  presence  of  an  ovum  m 
the  Fallopian  tube,  and  of  the  rupture  of  a  Graafian  vesicle  in 
females  who  happened  to  die  suddenly  during  the  menstrual 
period.  The  almost  uniform  effect  of  a  morbid  arrest  of  the 
catamenia  by  catarrhal  or  similar  influences,  in  producing 
symptoms  of  an  inflanunatory  process  in  the  ovaries,  fui-ther 
corroborates  this  view.  In  the  dead  bodies  ovarian  inflam- 
mation is  rarely  met  with  in  an  isolated  form,  but  associated 
with  affections  of  the  uterus,  or  its  appendages.  It  does,  how- 
ever, occur,  as  an  idioj)athic  disease.  In  the  congestive  stage, 
the  organ  is  more  or  less  gorged  with  blood,  even  amount- 
ing to  extravasation  or  apoplexy,  enlarged  and  softened. 
It  is  to  the  partial  absorption  of  such  extravasations,  and 
the  accompanying  changes,  that  we  must  attribute  the  so- 
called  false  corpora  lutea.  These  differ  from  the  true  corpus 
luteum  in  the  yellow  matter,  from  which  the  name  is  derived, 
being  enclosed  within  the  Graafiian  vesicle,  while  in  the  latter 
the  deposit  is  efiected  externally  to  the  vesicle,  which  in  the 
recent  state  retains  a  cavity,  that  only  shrinks,  and  is  obli- 
terated, after  the  lapse  of  several  months. 

It  is  in  the  corpora  lutea  of  various  animals  that  Zwicky 
first  discovered  and  described  certain  varieties  of  organic 
crystals,  smce  termed,  by  Virchow,  liBematoidin  crystals,  and 
shown,  by  him  and  other  observers,*  to  be  produced  in  the 
blood  of  all  animals  and  of  man,  in  extravasations  occurring 
withm  the  body,  or  when  treated  in  a  certain  manner  after  its 
removal.  Inflammation  of  the  ovaries  may,  independently  of 
the  puerperal  state,  lead  to  suppuration.  An  observation  of 
Dr.  Ashwellf  to  this  effect  corroborates  the  statement  of 
Kokitansky  that,  in  this  case,  it  is  always  limited  to  the 
follicular  structures.  The  latter  describes  the  coats  of  the 
foUices  reddened  and  softened,  and  the  cavity  filled  with  an 
opaque,  flocculent,  sanguineous,  or  puiiform  material,  which 
necessarily  destroys  the  germ. 

OVARIAN    DROPSY. 

It  is  to  the  sequelaj  of  acute  inflammation,  or  to  the  effects 
of  a  chronic  phlogistic  i^rocess,  that  we  must  attribute  a  large 
number  of  those  morbid  states  of  the  ovaries,  which  form  so 
considerable  an  item  in  the  list  of  female  diseases.  Both  the 
general  pathology    of  the   organ   and  the   etiology   of    the 

*  See  an  article  in  the  British  and  Foreign  Eeview,  October,  1853,  on 
Albuminous  Crystallization,  by  E.  H.  Sieveking. 
t  On  the  Diseases  of  Women,  p.  625. 
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individual  cases  justify  this  remark.  We  particularly  allude 
to  that  class  of  affections  known  under  the  generic  term  of 
ovarian  dropsy :  a  disease  that  is  characterized  by  the  forma- 
tion of  c}'sts,  which  in  this  organ  exhibit  a  peculiar  tendency 
to  extravagant  development,  a  circumstance  that  may  be 
attributed  to  the  reproductive  powers  of  the  part,  to  the 
proportionally  copious  supply  of  blood,  and  to  the  entire 
exemption  from  all  pressure  or  restraint  which  might  limit 
their  growth.*  It  is  a  disease  which  affects  married  women 
in  a  much  higher  ratio  than  single  females.  Mr.  Safford  Lee 
has  collected  and  analyzed  136  cases,  with  a  view  to  deter- 
mining this  point  statistically,  and  fiiids  that  only  thirty-seven 
were  single,  while  ninety-nine  were  married  women  or  widows. 
This  fact  seems  to  prove  that  the  ovary  undergoes  a  different 
excitement  in  the  discharge  of  an  ovum  resulting  from  impreg- 
nation, than  when  this  takes  place  simply  as  a  coircomitant 
of  the  catamenia.  Another  pomt  established  by  the  same 
author  has  reference  to  the  age  at  which  women  are  most 
liable  to  the  affection.  He  shows  that  it  is  erroneous  to 
assume  dropsy  of  the  ovary  to  prevail  durmg  the  decline  of 
life.  One  hundred  and  forty  cases  are  distributed  in  the 
follo%\ing  manner  : — 


From 
15  to  20. 

3 

20  to         30  to 
80.              40. 

40  to 

50. 

50  to 
CO. 

60  to 

70. 

70  to 

SO. 

Age  not 
specifled. 

37          45 

26 

19 

3 

2 

5 

This,  as  well  as  the  preceding  numbers,  satisfactorily  proves 
that  there  is  an  intimate  connexion  between  the  morbid 
impetus  inducing  the  disease  and  the  reproductive  process. 
In  the  second  table  we  also  find  a  feature  which  distinguishes 
the  former  from  the  cancerous  diathesis,  for  while  the  climax 
of  ovarian  dropsy  is  between  the  thirtieth  and  fortieth,  that 
of  carcinoma  is  demonstrated  to  be  between  the  fortieth  and 
fiftieth  years.  Dr.  Hodgkin  is  of  opinion  that  there  is  an 
hereditary  predisposition  in  some  females  to  the  production  of 
ovarian  cysts,  but  that  we  rarely  find  a  simultaneous  affection 
of  the  same  kind  in  other  parts  of  the  bodj'.  It  is  not  often 
that  we  see  both  ovaries  affected  ;  the  right,  according  to  the 
statistics  of  Mr.  Lee,  being  the  more  frequent  seat  of  the 
malady  ;  of  ninety-three  cases,  collected  by  him,  fifty  occurred 
on  the  right,  thirty-five  on  the  left  side,  and  eight  on  both 
sides. 

Ovarian  dropsy  presents  various  forms  characterized  by 
features  well  known  to  the  practitioner,  and  equally  distinct  m 

*  See  Dr.  Hodgkiu's  Lectures  on  the  Morbid  Anatomy  of  Serous  and  Mucous 
Membranes,  vol.  i.  p.  242. 
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their  pathological  relations.  The  cyst  growths  which  con- 
stitute the  disease  are  simple  or  unilocular,  compound  or 
multilocular,  and  complicated  or  cancerous. 

Simple  cysts  are  globular  sacs,  containing  fluid,  formed  of 
an  envelope  with  a  single  undivided  cavity,  and  enclosed  iii 
the  ovary  or  external  to  it.  They  are  solitary  or  numerous, 
and  we  occasionally  find  an  ovary  scarcely  exceeding  the 
normal  size,  in  which  the  stroma  has  disappeared,  and  is 
replaced  by  small  cysts  of  this  description,  varying  in  size 
from  a  pin's  head  to  a  pea.  In  this  case  they  are,  probably, 
always  the  result  of  a  distension  of  the  Graaffian  vesicles  by  a 
morbid  increase  of  their  contents,  which,  at  the  same  time, 
necessarily  undergo  a  change  in  their  constitution.  The 
number  of  the  Graaifian  follicles  is  stated  to  amount  to  about 
fifteen  ;  where  the  number  of  cysts  considerably  exceed  this 
proportion  we  may  perhaps  be  justified  in  attributing  them 
to  an  independent  germinative  power,  though  it  suggests 
itself,  that  if  the  view  be  correct  that  an  ovum  is  discharged 
at  each  menstrual  period,  either  anatomists  err  in  their  state- 
ment, or  another  view  is  requisite  to  account  for  their  succes- 
sive formation ;  upon  this  theory  there  would  be  no  luifair 


Incipient  cyst  formation.    The  ovary  is  represented  of  tlae  normal  size. 

assumption  of  an  identity  between  the  processes.  Another 
argument  in  favour  of  the  doctrine  that  the  simple  cysts 
result  from  an  hypertrophy  of  the  Graaffian  vesicles  may  be 
derived  from  the  well-known  fact  that  they  are  often  found  to 
contain  evidences  of  morbid  germination,  in  the  shape  of  hair, 
teeth,  and  bones,  not  referable  to  impregnation.  They  may 
attain  a  very  considerable  size,  so  as  to  hold  several  gallons  of 
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fluid ;  the  envelope  then  presents  a  leathery  appearance,  va- 
rying in  thickness  from  a  quarter  of  a  line  to  several  inches, 
and  their  fluctuation  becomes  a  A'ery  manifest  diagnostic  sign. 
A  specimen  of  this  kind  is  the  preparation  marked  X  16,  in 
the  Museum  of  St.  George's  Hospital,  which  was  connected 
with  the  right  ovary,  and  in  the  parietes  of  which  several 
well-developed  teeth  are  inserted,*  as  into  the  aveoli  of  the 
jaws,  their  crowns  projecting  freely  into  the  cavity.  They 
more  commonly,  however,  do  not  reach  this  magnitude,  are 
of  very  slow  growth,  and  resist  medicinal  agents.  The  fluid 
they  contain  varies  as  much  in  colour  and  constitution  as  in 
quantity ;  it  is  a  clear,  limpid,  straw-coloured,  highly  albumi- 
nous fluid  ;  or  it  presents  a  viscid,  glairy,  more  or  less  opaque 
character  ;  or  we  And  it  of  a  coflee  colour,  or  greenish,  with 
a  large  quantity  of  oily  matter  floatmg  on  tnu  suii'ace.  In  the 
latter  cases  the  microscope  demonstrates  the  presence  of  blood 
corpuscles  and  cholesterine  plates.  During  life,  paracentesis 
often  is  followed  by  discharges  of  several  kmds  of  fluid  at 
different  periods  of  the  operation;  this  can  only  occur  in 
consequence  of  our  having  to  deal  with  a  case  in  which  there 
are  several  cysts,  which  are  penetrated  by  the  trocar  or  give 
way  spontaneously. 

Simple  cysts,  that  form  on  the  surface,  like  those  produced 
in  the  vicinity,  may  be  altogether  a  new  formation,  though  it 
is  to  be  remembered  that  in  the  advanced  stage  of  develop- 
ment the  relation  of  the  cyst  to  the  OA'ary  is  considerably 
altered  from  what  it  presents  at  earlier  periods.  Peduncu- 
lated cysts  are  always  small  in  size,  possess  thin  coats,  and 
their  contents  are  transparent.  They  evidently  possess  a  cha- 
racter distinct  from  those  previously  spoken  of. 

Multilocidar  cysts  are  growths  possessed  of  a  power  of 
self-multiplication,  which  is  as  siu-prising  in  its  features  as 
it  is  characteristic  of  the  heterologous  source  of  their  deve- 
lopment. They  also  form  more  or  less  circular  tumours, 
occasionf.Uy  nodulated  on  the  surface  from  the  projection  of 
some  of  the  contained  secondary  cysts.  The  opportunity  is 
rarely  aflbrded  of  examining  the  disease  in  its  early  stages,  as 
it  does  not  prove  fatal  until  it  has  attamed  an  enormous  size  ; 
still  the  various  appearances  it  presents  are  reducible  to  tlii'ce 
classes,  which  Dr.  Ilodgkin  was  the  first  satisfactorily  to 
demonstrate.  In  the  fii'st  variety,  we  find  that  incision  into 
the  enlarged  ovary,  instead  of  exposing  a  single  cavity, 
displays  numerous  chambers,  each  filled  with  smaller  cysts, 
which,  in  their  interior,  comm'^nly  exhibit  a  tertiary  forma- 
tion of  the  same  kind.     The  septa  are  probably  the  result  of 

*  We  do  not  deny  the  occasional  anomalous  formation  of  bone,  teeth,  and 
hair  in  cysts  contained  in  other  situations  besides  the  ovary,  but  the  pre- 
valence of  this  phenomenon  in  the  latter  indicates  a  peculiar  tendency. 
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rupture  from  over-distension  of  cysts  in  the  earlier  stages. 
The  cysts  are  permanently  attached  to  their  respective 
matrix,  blood-vessels  ramify  freely  over  them,  and  there  is  a 
continuous  and  uniform  epithelial  investment.  Their  con- 
tents are  commonly  of  a  viscid,  glairy,  albuminous  character, 
varying  much  in  colour,  yellow,  green,  blue,  red,  and 
grumous,  or  transparent,  probably  owing  to  accidental  local 
irritation  and   the  admixture  of  the  inflammatory  products. 


A  raultilocular  ovarian  cyst,  removed  from  a  female,  set.  29,  during  life,  by 
Mr.  J.  B.  Brown.  Septa  form  larger  compartments,  in  which  there  is  ii 
secondary  and  tertiary  growth  of  cysts.    The  tumour  weighed  11  lbs.  3  oz. 


The  microscopic  appearances  of  the  contents  wdl  vary 
accordingly  ;  but  we  have  found  Avhat  may  be  considered  the 
genuine  cyst  products  to  consist  of  granular  cells  of  circular 
ibrra  witli  well-defined  outlines,  conveying  the  impression 
that  the  fluid  itself  was  a  germinating  nidus.  The  celloid 
particles  vary  in  size  from  -^^gm,  to  xooott  o^  ^^  inch,  they 
float  in  a  fluid  blastema,  are  colourless,  and  contain  one  or 
more  granular  nuclei ;  there  are  also  corpuscles  that  are 
identical  with  blood  corpuscles,  though  not  contained  in 
vascular  channels.  The  Avails  of  the  cyst  consist  of  delicate 
fibroid  tissue,  covered  by  a  layer  of  cells,  and  delicate  cells 
may  be  seen  imbedded  in  the  tissue. 

The  second  variety  of  compound  cysts  is  characterized  by 
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the  development  of  clusters  of  pedunculated  cysts  from  the 
inner  surface  of  the  primary  sac.  "  It  sometimes  happens 
that  the  number  of  cysts  forming  the  cluster  is  so  great  in 
proportion  to  the  space  they  occupy,  that,  like  trees  too 
thickly  planted,  they  interfere  with  each  other's  growth ; 
their  development  is  more  or  less  limited  to  an  increase  of 
dimension  in  length,  yet,  as  their  free  extremities  are  allowed 
to  diverge,  we  sometimes  find  the  slender  peduncle  gradually 
ddating  into  a  pjTiform  cyst,  at  other  times  the  dilatation 
does  not  take  place  till  near  the  extremity  of  the  peduncle, 
and  it  thus  produces  a  cyst  more  nearly  resemblmg  a  grape 
or  currant."  *  The  peduncvdated  cysts  may  grow  directly 
from  the  matrix  and  form  a  common  foot-stalk ;  sometimes 
they  are  very  vascular,  at  others  but  feebly  organized,  and 
may  become  entirely  deprived  of  vitality,  in  which  case  they 
prove  a  frequent  source  of  irritation  to  the  containing  cyst. 
This  induces  inflammatory  secretions  of  an  inorganizable  kind, 
of  a  thick,  yellow,  grumous  appearance. 

In  the  third  variety,  Dr.  Hodgkin  describes  the  secondary 
cysts  as  distinguished  by  the  breadth  of  their  basis  and  by 
a  flattened  form ;  they  are  collected  in  clusters  upon  the 
external  cyst,  and  produce  a  circumscribed  and  more  or  less 
considerable  thickening  of  the  parietes.  The  tertiary  cysts 
found  within  them  present  the  same  broad  sessile  character, 
and  both  contain,  "  sometimes  a  mucous,  at  others  a  serous," 
secretion.  We  should  be  inclined  to  class  the  first  and  third 
forms  together  as  mere  accidental  variations  of  the  same 
type.  This  remark  almost  applies  to  the  three  varieties,  since 
the  fact  of  theii"  being  frequently  combined  in  the  same  ovary 
indicates  the  same  fundamental  morbid  tendency  and  impulse. 

Rokitansky  describes  a  form  of  compound  ovarian  cysts, 
which  he  regards  as  identical  with  alveolar  cancer,  though 
peculiar  to  the  ovary.  He  states  it  to  be  an  accumulation  of 
fibrous  sacs,  containing  a  glutinous  matter,  which  diminish 
from  the  circumference  towards  the  interior,  and  especially 
towards  the  base  of  the  morbid  growth,  so  that  this  presents 
a  condensed  alveolar  mass,  of  a  distinctly  malignant  character. 

The  complicated  form  of  ovarian  dropsy  is  that  in  which 
the  cyst  formation  is,  as  it  were,  engrafted  upon,  or  associated 
with,  other  diseased  states  of  the  organ,  such  as  hypertrophy, 
fibrous  tumours,  or  carcinomatous  growths  ;  this  is  a  feature 
which  becomes  of  practical  importance  in  reference  to  the 
influence  of  curative  means,  and  the  question  of  extirpation. 
The  latter  is  also  closely  afi'er*^ed  by  those  secondary  inflam- 
matory processes  which  the  enlarging  ovary  is  apt  to  induce ; 
peritonitis  very  commonly  results,  by  which  adhesions  of  the 
ovary  to  the  surrounding  tissues  are  effected  :  and  while  the 
*  Hoagkin,  1.  c.  p.  233. 
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pressure  of  the  enlarging  tumour  materially  interferes  with 
the  functions  of  the  surrounding  A'iscera,  the  bladder,  the 
intestines,  the  kidneys,  the  diaphragm,  and  respiratory  organs, 
it  also  exerts  a  dynamical  effect  in  producing  ulceration  and 
perforation  of  the  colon  or  bladder.  In  the  earlier  stages, 
ovarian  tumoiirs  prove  serious  impediments  to  parturition. 

FIBROUS    GROWTHS. 

These  affect  the  ovaries  as  primary  formations  evolved  in 
the  substance  of  the  organ  and  closely  resembling  those 
which  we  have  described  as  occui-ring  in  the  uterus ;  or,  as 
a  secondary  development,  accompanying  the  evolution  of 
ovarian  cysts.  The  fibrous  tumour  is  developed  in  the 
tissue  of  the  ovary,  presents  a  globular  form,  and  though 
of  slow  growth  may  attain  an  enormous  size.  The  largest 
one  on  record  occurred  in  the  practice  of  Dr.  Simpson, 
and  weighed  fifty-six  pounds.  The  outline  of  the  tumour  is 
well  defined,  it  is  commonly  supposed  to  be  very  scantily 
provided  Avith  blood-vessels,  against  which  the  appearance  of 
some  injected  specimens,  contained  in  the  Museum  of  St. 
George's  Hospital,  appears  to  militate  ;  one,  (No.  145,)  that 
occupies  the  greater  part  of  the  organ,  actually  exhibits 
greater  vascularity  than  the  surrounding  normal  texture. 
Like  the  tumours  of  the  same  class  in  the  uterus,  they  are 
here  also  found  to  give  rise  to  small  cysts  in  their  interior. 
Fibrous  tumours  of  the  ovary  occasionally  exhibit  a  tendency 
to,  so  called,  ossification,  Avhich  consists  in  the  conversion  of 
a  portion  of  its  tissue  into  calcareous  matter. 

Tubercle  occurs  so  rarely  in  the  ovaries  that  the  majority  of 
morbid  anatomists  are  either  silent  on  the  subject,  or  even, 
as,  for  instance,  Rokitansky,  deny  its  development  in  this 
locality  altogether.  Louis,  however,  established  the  fact  of 
these  organs  not  being  exempt,  as  he  has  observed  a  small 
quantity  of  tuberculous  matter  in  two  instances. 

ISIalignant  disease  assumes  several  forms  in  the  ovary,  and 
though  its  frequency  has  been  exaggerated  by  Boivin  and 
Duges,*  who  state  that  it  is  more  common  than  carcinoma  of 
the  female  breast,  and  only  less  so  than  that  of  the  uterus,  all 
modern  pathologists  are  agreed  as  to  its  being  by  no  means  a 
rare  affection.  It  appears  as  scirrhus,  encephaloid,  hajmatoid, 
melanotic,  and  alveolar  cancer,  either  as  an  isolated  growth, 
or  in  the  infiltrated  form.  "  Cancerous  matter,"  to  use  Dr. 
"VValshe's  words,  "  especially  the  encephaloid,  is  more  com- 
monly discovered  in  the  ovary  as  an  addition  to  some  other 
morbid  formation  than  as  the  sole  disease  of  the  organ ;  mul- 
tilocular  cystoid  productions  are  those  to  which  it  is  most 

*  Trait(S  Pratique,  &c.,  vol.  ii.  p.  554. 
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frequently  superadded,  in  much  more  rare  instances  a  mul- 
tilocular  cyst  pre-exists.  Under  such  circumstances  the 
cancerous  deposition  goes  on  in  connexion  Avith  the  walls  of 
the  cysts,  and  exhibits  all  the  varieties  of  pedunculated  and 
sessile  forms.  When  thus  formed  in  the  walls  of  cysts 
encephaloid  frequently  coexists  with  fibrous,  cartilaginiform, 
calcareous,  or  ossiform  infiltration  of  those  walls." 

Ovarian  cancer  runs  a  rapid  course  ;  it  is  generally  limited 
to  the  ovary  of  one  side,  and,  as  it  extends,  is  liable  to  induce 
inflammation  of  the  surrounding  parts,  causing  adhesions, 
which  will  fix  the  tumour  in  the  pelvis,  or  attach  it  to  the 
A'iscera,  occupying  a  higher  level  according  to  the  period  at 
which  they  form.  Cancer  occurs  more  frequently  at  an  earlier 
period  of  life  in  this  organ  than  in  the  uterus  ;  Dr.  Walshe 
has  found  forty-one  years  the  average  age  at  death  ;  but  it  has 
been  met  with  even  before  puberty. 

THE  MAMM^. 

Diseases  of  the  mammae  are  essentially  diseases  of  the  adult 
female — -we  must  not,  however,  overlook  those  cases  which 
occur  in  the  male  sex  and  in  infant  life. 

At  birth,  the  breasts  of  infants  of  either  sex  are  very  com- 
monly swollen  and  somewhat  indurated ;  they  contain  a  whitish 
serum,  which  uiduces  nurses  to  employ  friction  for  the  purpose, 
asitis  termed,  of  rubbingthe  milk  away.  The  result  of  this  pro- 
ceeding is  frequently  to  induce  inflammation  and  abscess  in  the 
part ;  which,  however,  may  also  occur  spontaneously,  and  even 
become  chronic.  At  the  period  of  puberty,  the  gradual  de- 
velopment of  the  glands  in  the  female  serves  to  mark  their 
idtimate  function,  and  to  define  the  character  of  the  sex.  It 
is  now  that  ii-regular  evolution  is  exhibited  as  an  atrophic,  or 
an  hypertrophic  condition  of  the  whole  gland,  or  of  the  nipple 
only.  The  proper  tissue  of  the  gland,  as  well  as  the  sur- 
rounding fat,  and  cellular  and  cutaneous  textures,  may  be 
separately  or  coincidentally  involved  in  each  case.  The  hyper- 
trophy sometimes  attains  a  very  considerable  size  in  unmarried 
females,  and  appears  to  be  an  indication  of  a  generally  pre- 
cocious tendency.  Commonly  both  breasts  are  affected  ;  but 
occasionally  one  is  inordinately  developed.  A  temporary 
enlargement  of  the  gland  very  commonly  accompanies  mens- 
truation ;  it  may  occur  periodically,  even  long  after  the 
cessation  of  this  function,  as  in  an  old  lady  of  eighty-five,  who 
was  under  our  care,  and  who  was  subject  to  this  phenomenon 
regularly  every  month,  A  permanently  hypertrojjhic  state  is 
induced  by  lactation ;  the  period  which  directly  or  indirectly 
gives  rise  to  many  of  those  morbid  conditions  to  which  the 
gland  is  liable.     Inflammation  is  one,  that  in  the  acute  form 
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is  almost  limited  to  this  period.  It  produces  congestion  in  one 
or  more  parts,  accompanied  by  swelling,  interstitial  effusion, 
condensation,  and  finally,  if  the  disease  be  not  arrested,  sup- 
puration and  abscesses.  The  glandular  texture  itself,  or  more 
frequently,  the  intercellular  tissiie,  is  the  primary  seat  of 
lesion  ;  the  lacteal  secretion  frequently  continuing  during  the 
inflammatory  process,  and  even  after  a  chronic  state  of  indu- 
ration and  enlargement  has  been  established,  which  has  led 
to  the  removal  of  the  organ.  When  the  inflammation  is  con- 
fined to  the  true  gland  structure,  the  resulting  timiefaction 
is  irregular  and  lobulated,  and  deeper  seated  than  when  the 
interstitial  or  cutaneous  tissues  are  mainly  involved.  When 
suppuration  is  established,  it  may  be  limited  to  one  spot 
by  adhesive  inflammation,  and  the  abscess  be  evacuated  by 
pointing,  as  it  usually  does,  near  the  nipple  ;  or  burrowing 
sinuses  form,  which  may  extend  to  a  considerable  distance. 
During  lactation,  large  accumulations  of  milk  frequently 
distend  the  entire  system  of  ducts,  or  a  single  portion  ;  m  the 
latter  case,  a  fluctuating  tumour  may  result,  which  will  scarcely 
disappear  without  svirgical  interference.  It  is  stated,  that  as 
much  as  ten  pints  of  milk  have  been  evacuated  from  a  swelling 
of  this  description.  It  appears  to  be  generally  owing  to  an 
atonic  state  of  the  mammary  ducts,  similar  to  the  condition  of 
the  efferent  channels  in  the  nipple,  causing  a  non-retention  of 
the  secretion.  The  lactiferous  tubes  are  occasionally  found 
to  contain  sebaceous-looking  matter,  phosphatic  concretions, 
and  other  products,  which  have  been  attributed  to  the  eff'ects 
of  clironic  inflammation  (College  of  Surgeons,  Nos.  2743,  2744, 
2747,  2748) ;  but  unless  there  is  a  coincident  change  in  the 
coats  of  the  ducts,  it  is  probable  that  these  matters  are  the 
residue  of  an  eff"usion  of  milk,  which  has  been  long  retained, 
and  in  which  a  partial  absorption  has  taken  place. 

Adventitious  growths  are  very  frequently  met  with  in  the 
mammary  glands,  presenting  the  characters  of  benignant  and 
malignant  formations,  and  deserving  careful  attention  on 
account  of  the  pathological,  as  well  as  the  practical,  interest 
that  attaches  to  them.  Much  difficulty  is  often  presented  in 
determining  the  diagnosis  during  life,  and  it  is  only  since  the 
microscope  has  been  brought  to  bear  upon  an  analysis  of  these 
mammary  affections,  that  a  clear  light  has  been  shed  upon 
them,  which  has  already  borne  fruits  in  practice. 

Encysted  tumours  present  two  great  classes  ;  those  depend- 
ent upon  an  expansion  of  the  ducts,  and  those  resulting  from 
a  new  growth  in  the  fibro-cellular  or  adipose  tissvie  ;  a  state 
of  things  closely  analogous  to  what  we  meet  with  in  the  kid- 
ney. To  the  former  we  have  already  alluded.  The  latter 
occurs  as  an  isolated  globular  or  oval  and  more  or  less  mov- 
able cyst,  or  there  are  numerous  growths  of  this  kind,  varying 
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in  size  from  a  pin's  head  to  a  lien's  egg.  The  inner  surface  is 
smooth,  or  it  presents  a  broad-based  lobnlated  cauliflower-like 
growth,  or  warty  excrescences,  and  the  siibstance  of  the  siu'- 
rounding  gland  is  indurated  and  atrophied.  These  cysts  may 
also  occasion  a  retraction  of  the  nijople — a  point  of  practical 
importance,  as  this  is  often  looked  upon  as  pathognomonic  of 
cancer.  The  transverse  section  exhibits  a  double  sheath,  one 
proper  to  the  cyst,  the  other  the  result  of  condensation  of  the 
adjoming  textures.  The  contents  of  the  cj'st  may  be  fluid  or 
solid  ;  the  former  presenting  either  a  limpid  and  opalescent, 
non-albrmiinous  character,  or  a  grumous,  brownish,  more  or 
less  sanguineous  appearance,  in  which  case  it  is  highly  albu- 
minous, the  latter  approaching  the  character  of  fibroid  de- 
posits, bemg  composed  of  a  pale,  firm,  compact  substance, 
traversed  by  undulating  fibrous  lines,  which  imperfectly 
divide  it  into  lobes  of  various  sizes  or  shapes.  These  cysts 
have  been  termed  cysto-sarcoma,  or  sero-cystic  growths,  by 
Sir  Astley  Cooper  and  Sir  Benjamin  Brodie.  Mr.  Birkett* 
has  found  that  they  contain  imperfect  gland  tissue,  and  that 
the  Ultra-cystic  growth  is  invested  by  a  reflection  of  epithe- 
lium from  the  cyst  wall.  His  views  on  the  subject  may  be 
thus  expressed  : — Certain  collections  of  a  plastic  fluid  take 
place  in  the  areolar  tissue  of  the  gland,  a  closed  cavity  is 
formed  lined  with  tesselated  epithelium,  and  the  intra-cystic 
growths  being  within  the  sphere  of  nutrition  of  the  mammary 
gland,  present  more  or  less  resemblance  to  the  latter  ;  hence 
they  may  be  regarded  as  imperfectly  developed  gland-tissue, 
which  oS'ers  no  analogy  to  carcinoma,  either  in  its  local  ap- 
pearance or  in  its  effect  upon  the  system.  While  we  Avould 
not  altogether  deny  the  conclusions  at  which  Mr.  Birkett  has 
arrived  on  this  point,  we  should  be  disposed  to  question  the 
secondary  formation  of  gland-tissue  in  a  previously  existmg 
cyst ;  and  where  we  meet  with  an  encysted  growth  of  this 
kind,  include  it  under  what  he  has  appropriately  termed 
lobular  imperfect  hypertrophy  (1.  c.  p.  124);  for  although  the 
tumours  of  this  description  ordinarily  remain  in  connexion 
with  the  proper  gland- tissue,  they  sometimes  appear  to  be 
altogether  isolated,  and  a  capsule  of  condensed  cell-tissue 
easily  simulates  a  genuine  cyst. 

Li  a  small  tumour  of  this  description,  removed  from  the 
breast  by  operation  on  the  supposition  of  its  scu-rhoid  nature, 
and  of  its  being  luiconnected  with  the  gland,  which  Ave  had 
an  opportunity  of  examining  ;  the  microscope  revealed  well- 
marked  ducts  and  lobules,  in  no  essential  feature  differing 
from  ordinary  mammary  tissue.  We  have  since  repeatedly 
examined  the  structui-e  of  mammary  tumours,  Avliich  were 

*  The  Diseases  of  the  Breast  aud  their  Treatment.  London,  1850,  p.  61,  seqq. 
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regarded  as  malignant,  and  found  them  to  consist  of  follicular 
structure  filled  Avitli  epithelial  growth.  Mr.  Birkett  describes 
this  form  of  tumour  as  presenting  to  the  naked  eye  a  granular 
appearance  of  a  white,  rosy,  or  red  colour,  dependent  iri  a 
measure  upon  the  time  it  has  been  exposed  to  the  air  ;  it  is 
lobulated,  divisible  into  the  most  minute  lobules,  attached  by 
a  prolongation  to  the  breast,  and  invested  by  a  fibro-cellular 
envelope  continuous  with  the  proper  fascia  of  the  gland.  The 
lobules  are  connected  by  common  areolar  tissue,  and  the 
o-rowths  vary  in  size  from  that  of  a  marble  to  that  of  a  child's 
head. 


Lobular  liVDertrophv  of  mamma,    a.  Section,  sliowing  the  entrance  of  duct. 
LODuiar  nypei^ropay  oi^^  section,  resembUng  cystic  disease. 

The  genuine  hydatid  cyst,  containing  the  echinococcus, 
occurs  in  the  female  breast,  and  may  be  recognized  by  its 
well-known  features.  The  tumour  itself  grows  imperceptibly, 
causes  no  annoyance  to  the  patient,  is  firm  to  the  touch,  and 
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contains  clear  fluid,  in  which  the  microscope  detects  the  ten- 
tacula  of  the  echmococcus,  the  animalcule  itself  being  attached 
to  the  internal  wall  of  the  cavity. 

Many  so-called  fibrous  tumours  of  the  breast  are  to  be  con- 
sidered as  Mr.  Birkett  has  demonstrated,  as  belonging  to  the 
same  class  as  that  just  considered  ;  and  though  he  does  not 
deny  the  existence  of  an  hypertrophied  condition  of  the  fibrous 
tissue,  he  has  found  the  elementary  gland  tissue  to  preponde- 
rate in  all  the  cases  called  fibrous  which  he  has  examined. 
This  accords  with  the  observations  of  other  pathologists,  who 
either  deny  the  occurrence  of  fibrous,  cartilaginous,  and  osseous 
tissues  in  the  mamma,  or  adduce  only  doubtful  or  solitary  in- 
stances. Sir  Astley  Cooper  removed  a  tumour  from  a  young 
woman,  aged  thirty-two,  the  larger  portion  of  which  had  the 
appearance  of  the  cartilage  supplying  the  place  of  bone  in  the 
young  subject ;  the  remainder  being  ossified.  Professor  Miiller 
states  that  he  met  with  a  case  of  enchondroma  in  the  organ. 

Tubercle  has  not  been  met  with  in  the  mamma.  Cancer 
affects  the  mamma  more  frequently  than  any  organ  of  the 
body  ;  it  obeys  the  same  laws  as  to  the  period  of  life  in  which 
it  most  flourishes  as  we  have  traced  when  speaking  of  uterine 
cancer.  The  analysis  of  one  hundred  and  forty-seven  cases* 
exhibits  a  marked  preponderance  in  the  fifth  decennium  of  life, 
as  the  following  table,  given  by  Mr.  Birkett,  shows  : — 


From    1     to     10  years 


10 

,  20 

20 

,  30 

30 

,  40 

40 

,  50 

50 

,  60 

60 

,  70 

70 

,  80 

80 

,,  90 

90 

,  100 

1  case. 
3  cases. 

11  „ 
32  „ 
51  „ 
29  „ 
10     „ 

2  ,, 
7  „ 
1     ,, 


Of  one  hundred  and  sixteen  cases,  seventy-nine  were  married 
women,  and  thirty-seven  single  ;  of  fifty-five  married  women, 
forty-seven  were  prolific,  many  of  them  having  borne  several 
children,  and  only  eight  were  ste-ile.  Sir  A.  Cooper  knew  a 
woman  with  this  disease  who  was  pregnant  seventeen  times. 
These  numbers  must  not,  however,  be  taken  as  absolute  indi- 


Birkett,  1.  c.  p.  218. 
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cations,  but  only  approximatively  ;  it  is  to  be  remembered 
that  the  proclivity  to  cancer  being  greatest  between  forty  and 
fifty,  the  correct  ratio  of  married  and  unmarried  females  couJd 
only  be  calculated  by  knowing  the  total  numbers  of  these  two 
classes.  Dr.  Walshe  shows  that  the  left  side  is  more  frequently 
affected  than  the  right ;  of  one  hundred  and  two  cases,  fifty- 
nine  were  limited  to  the  left,  thirty-nine  to  the  right  breast, 
and  in  four  only  were  both  implicated. 

All  the  varieties  of  carcinoma  have  been  met  with  m  the 
breast ;  scirrhus  is,  however,  by  far  the  most  frequent  form  in 
which  it  occurs  primarily  ;  the  encephaloid  variety  may  be 
primary,  but  is  more  commonly  engrafted  upon  the  former  ; 
the  colloid  form  is  the  most  rare.  When  associated  with  other 
cancers,  that  of  the  mamma  is  stated  by  Dr.  Walshe  to  be  in- 
variably primary,  except  in  those  rare  instances  when  the  dis- 
ease spreads  from  the  lymphatic  glands  or  superjacent  skin. 

Scirrhus  occurs  in  the  form  of  a  hard,  lobulated  tumour,  im- 
bedded in  the  adipose  tissue  of  the  gland,  causing  adhesion 
to  the  skin,  and  retraction  of  the  nipple  ;  at  first  somewhat 
movable,  but  soon  becoming  firmly  adherent  to  the  subjacent 
parts  and  involving  more  or  less  of  the  gland  tissue,  the  thoracic 

FCG.  157. 


Section  of  a  large  bard  cancerous  tumour,  frotn  a  woman  set.  60,  imbedded 
in  the  breast,  exbibiting  a  pale  dull  greyish  basis,  shaded  with  light  pink,  and 
intersected  m  e-pery  direction  by  short  wavy  lines,  like  bundles  of  white 
nbres,  which  mingle  together  in  a  close  irregular  network.  This  fibrous 
structure  is  most  distinct  about  the  centre  of  the  mass,  its  exterior  appears 
more  homogeneous.   *The  retracted  nipple.— St.  Barthol.  iluseum,  xxxiv.  14. 


714  THE  MAMM^. 

muscles,  and  the  adjoining  glands.  Instead,  however,  of  oc- 
curring as  an  isolated  tumour  in  the  first  instance,  it  may  from 
the  commencement  appear  as  an  infiltration  of  the  various 
structiires  of  the  part ;  it  will  then  be  ill  defined,  sending  out 
branches  into  the  adjacent  tissues,  and  in  that  case  involving 
in  its  mass  the  lacteal  tubes  and  lymphatics.  These  become 
contracted  and  flattened  into  many  bands,  which  give  a  pecu- 
liar appearance  to  this  form  of  mammary  cancer.  Dr.  Walshe 
has  repeatedly  seen  similar  structures  when  cut  across,  ex- 
hibitmg  an  obvious  bore,  and  he  has  succeeded  in  detecting 
the  character  in  some  seen  lengthwise  ;  but  he  has  never 
noticed  these  forms  except  in  mammary  cancer.  Scirrhus  is 
not  at  first  accompanied  by  jiain,  hence  its  existence  is  often 
accidentally  discovered  when  it  has  already  reached  the  size  of 
a  niarble  or  a  pigeon's  egg.  Ulceration  of  the  skin  in  the 
vicinity  of  the  nipple,  supervenes  ;  the  edges  of  the  sore  are 
raised,  everted  and  puckered  ;  a  purulent,  ichorous  fluid  is 
secreted,  from  a  bluish-red,  eroded  surface,  offering  a  faint 
and  fetid  odour ;  bleeding  often  ensues,  and  the  patient  sinks 
from  exhaustion.  The  amount  of  pain  suffered  appears  to 
depend  upon  the  nervous  constitution  of  the  individual,  since 
it  does  not  present  any  uniform  proportion  to  the  extent  of 
the  primary  aflection,  or  of  the  secondary  ulceration ;  one  of 
the  largest  scu-rhous  tumours  that  has  fallen  under  our  ob- 
servation, followed  by  extensive  ulceration  and  frequent 
haemorrhage,  gave  rise  to  no  bodily  pain  from  first  to  last ; 
while  it  is  a  matter  of  daily  observation  that  intense  laceratmg 
pains  in  the  breast  and  arm  of  the  affected  side,  accompany 
tumours  whose  extent  does  not  waiTant  the  supposition  that 
any  direct  irritation  of  the  nerves  can  take  place.  Scirrhus 
generally  attains  the  size  of  an  orange  or  a  man's  fist,  and 
more  ;  it  passes  through  its  various  stages  with  more  or  less 
rapidity,  averaging  about  three  years  altogether  ;  the  ulcera- 
tive stage  once  commenced,  the  powers  of  the  system  are  soon 
broken.  Sir  A.  Cooper  states  that  the  period  of  growth  lasts 
from  two  to  three  years,  and  that  after  it  has  attained  its  full 
development,  the  time  in  which  it  proves  fatal  varies  from 
six  months  to  two  years.  The  older  the  mdividual  at  the  time 
at  which  it  first  appears,  the  slower  its  subsequent  growth ; 
hence  the  practical  rule  followed  by  Sir  A.  Cooper,  that  in 
advanced  life  surgical  interference  is  neither  humane  nor 
scientific.  The  axillary  lymphatic  glands  are  commonly 
swollen,  hard,  and  infiltrated  with  the  same  carcinomatous 
product  as  the  mamma ;  their  affection  appears  to  be  coin- 
cident with  the  implication  of  the  skin  at  the  primary  seat  of 
injury.  The  pectoral  muscles,  the  ribs,  and  costal  cartilages, 
are  also  found  secondarily  involved  to  a  greater  or  less  extent ; 
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a  secondary  aflfection  of  the  pleura  and  the  lung  is  not  un- 
frequent.  Towards  the  termination  of  the  disease,  from  direct 
interference  with  the  venous  circulation,  oedema  of  the  ex- 
tremity of  the  affected  side  is  liable  to  supervene. 

The  encephaloid  form  of  the  disease  occurs  earlier  in  life,  and 
generally  runs  a  more  rapid  course,  than  the  one  just  considered. 
It  is  much  less  frequent,  and  though  sometimes  primary,  is 
commonly  met  with  as  a  complication  of  scirrhus.  Moreover, 
it  presents  a  less  defined  margin  ;  according  to  Sir  Astley 
Cooper,  it  is  difficult  to  say  where  the  diseased  structure 
terminates,  and  where  the  healthy  structure  commences  ;  the 
base  of  the  tumovir  is  therefore  diffused  among  the  healthy  cel- 
lular membrane,  or  other  parts,  where  it  shall  happen  to  be 
situated  ;  another  diagnostic  sign,  as  pointed  out  by  Sir  A. 
Cooper,  is  that  the  disease  may  advance  even  to  suppuration 
and  ulceration  without  the  glands  of  the  axilla  becoming  at 
all  affected. 


THE  MALE  MAMMA. 

The  male  breast  is  occasionally  the  seat  of  non-malignant 
and  malignant  growths.  "We  have  ourselves  met  with  an 
instance,  in  a  gentleman  aged  twenty-one,  of  the  former,  which 
to  the  touch  closely  resembled  one  of  hypertrophy  of  the  mam- 
mary gland ;  it  was  of  the  size  of  a  shilling,  felt  semi-carti- 
laginous, as  if  composed  of  lacteal  ducts,  and  was  adherent  to 
the  skin  of  the  nipple.  The  individual  had  perceived  it  six 
weeks  before  applying  for  advice ;  it  gave  no  pain,  and  four 
months  later  we  were  informed  that  it  had  almost  disappeared 
without  any  active  treatment  being  pursued.  This  is  in  ac- 
cordance with  the  structure  of  the  male  mamma,  which  Sir  A. 
Cooper  has  shown  to  resemble  the  female  gland,  though  in  a 
rudimentary  state.  Nor  could  we  otherwise  account  for  the 
well-authenticated  cases  of  the  secretion  of  milk  by  men.  Mr. 
Birkett  gives  delineations,  showing  the  male  gland  to  have  all 
the  essential  elements  requisite  for  the  performance  of  the 
function.  Mr.  Stanley*  relates  the  case  of  a  man,  aged  forty- 
five,  who  was  affected  with  cancer  of  the  right  humerus, 
secondary  to  cancer  of  the  right  breast.  Cruveilhier  states 
that  three  cases  have  come  under  his  observation,  one  of  which 
is  delmeated  in  his  atlas. f  In  the  College  of  Surgeons,  (prep. 
2791,)  there  is  the  section  of  the  breast  of  a  man  with  a  very 
vasciilar  ulcer,  five   inches  in  diameter,  probably  originating 

*  A  Treatise  on  the  Diseases  of  tlie  Bones,  by  Edward  Stanley,  F.Il.S.  1819 
p.  255. 
t  Anatomie  Pathol.,  Livr.  xxiv. 
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in  a  lens-shaped,  hard  cancerous  tumour,  or  a  degeneration  of 
the  skin  and  mammary  gland.  The  monographs  on  diseases 
of  the  mamma  also  contain  records  of  simple  cysts,  compound 
cysts,  and  encysted  tumours,  occurring  in  the  male  breast ; 
but  they  belong  to  the  mere  curiosities  of  medical  expe- 
rience. 


THE  PATHOLOGICAL  AiS'ATOMT  OF  THE 
JOINTS. 


CHAPTER  XLI. 

DISEASES  OF  THE  JOINTS. 

Malformations. — In  cases  of  defective  development,  some 
joints  may  be  quite  absent,  the  bones  may  be  united  by  con- 
genital anchylosis  ;  or,  in  a  less  degi-ee  of  imperfection,  they 
may  be  ineomxaletely  formed,  the  ligaments  sometimes  being 
partly  or  altogether  wanting,  even  when  the  rudimentary  ex- 
tremity of  the  bone  is  covered  with  cartilage.  On  the  other 
hand,  supernumerary  joints  exist,  both  when  the  number  of 
bones  is  natural  and  when  it  is  excessive. 

Injiamination  of  the  Sijnovial  Membrane. — This  may  arise  as 
a  primary  disease  spontaneously,  from  cold,  from  injuries, 
from  localization  of  the  rheumatic  poison,  or  from  that  of 
syphilis,  or  gonorrhoea.  It  also  occurs  as  a  secondary  affec- 
tion, excited  by  disease  of  the  cartUage,  or  of  the  subjacent 
osseous  tissue.  It  may  be  acute  in  various  degrees,  or  chro- 
nic. It  is  rare  in  young  children,  less  so  about  the  age  of 
puberty,  and  very  frequent  in  adults.  Before  we  describe  the 
morbid  changes,  we  must  advert  to  two  points  in  the  anato- 
mical arrangement  of  this  membrane,  which  are  of  much  im- 
portance. The  synovial  are  commonly,  and  no  doubt  justly, 
classed  with  the  serous  membranes,  and  are  described  to  form 
shut  sacs,  just  as  these  are.  Dissection,  however,  fads  to 
trace  the  membrane  over  the  free  surface  of  the  cartilages, 
and  microscopic  examination  confirms  its  absence,  except  in 
the  foetus.  In  these  unused  joints  the  cartilaginous  surface 
is  found  quite  smooth  and  even,  and  covered  by  a  layer  of 
delicate  epithelial  scales,  such  as  line  the  surface  of  the  syno- 
vial membrane  when  it  passes  over  the  ligaments.  In  the 
articulations,  however,  of  adults,  not  only  is  the  epithelial 
layer  absent,  but  the  surface  of  the  cartilage  is  slightly  irre- 
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gular,  as  if  somewhat  ■worn.  Our  own  examinations  have  con- 
vinced us  of  the  general  correctness  of  these  statements,  given 
by  Dr.  Todd  and  Mr.  Bowman,  but  we  must  also  mention 
that  another  higli  authority,  Mr.  Toynbee,  is  of  a  different 
opinion,  and  believes  that  he  can  demonstrate  the  existence 
of  the  synovial  membrane  in  the  adult,  by  detaching  an  ex- 
ceedingly delicate  layer  from  the  cartilage,  which,  he  states 
does  not  contain  any  of  the  cartilage  cells.  This,  we  think 
is  a  film  of  the  cartilage  itself,  only  so  thin  that  it  cannot  in- 
clude the  cells.  The  other  point  we  wish  to  notice  is  the  ex 
istence  of  a  set  of  remarkable  vascidar  processes,  covered  by 
a  delicate  epithelium,  upon  the  free  projecting  margin  of  those 
synovial  folds  which  advance  into  the  cavities  of  joints.  Mr 
Rainey,  by  his  discovery  of  these,  has  confirmed  the  antici- 
pation of  Clopton  Havers,  that  those  synovial  folds  fulfil,  in 
some  measure,  the  function  of  glands,  being  particularly  con- 
cerned in  the  formation  of  the  synovia.  It  is,  we  are  con- 
vinced, from  these  vascular  processes  that  blood-vessels  fu'st 
enter  the  false  membrane  formed  by  exuded  lymph. 

The  results  of  acute  synovitis  are  the  following.  More  or 
less  injection  of  the  vessels,  which  in  one  instance,  related  by 
Sir  B.  Brodie,  were  so  distended  with  blood  that,  "  throughout 
the  whole  of  its  internal  surface,  except  where  it  covered  the 
cartilages,  the  synovial  membrane  Avas  of  a  dark  red  colour," 
like  the  conjunctiva  in  acute  ophthalmia.  Effusion  of  serous 
fluid,  which  may  be  so  great  as  to  lead  one  to  suj^pose  that 
the  sac  is  filled  with  solid  matter.  Effusion  of  lymph,  form- 
ing flakes  all  over  the  synovial  surface,  and  not  upon  the  car- 
tilages. In  severe  cases  suppui-ation  may  occur.  If  the 
disease  advance  unchecked,  ulceration  of  the  cartilages  is  very 
prone  to  occur ;  the  exuded  lymph  then  forms  villous  or 
fringed  processes,  which  are  in  contact  with  the  ulcerating 
part  of  the  cartilage,  and  probably  both  promote  the  destruc- 
tive process,  and  aid  in  removing,  by  absorption,  the  disinte- 
grating tissue.  We  shall  return  to  this  point  again  under 
the  head  of  ulceration  of  cartilage.  Under  judicious  treat- 
ment, the  whole  of  the  fluid  will  be  reabsorbed,  and  the 
joint  retm-n  to  a  perfectly  healthy  state.  If,  however,  much 
solid  exudation  is  present,  its  absorption  will  be  more 
difficult,  and  some  amount  of  swelling  and  stiffiiess  of  the 
part  will  still  remain. 

"Chronic  synovitis,"  Sir  B.  Brodie  says,  "causes  an  in- 
creased secretion  of  fluid,  but  does  not  in  general  terminate 
in  the  effusion  of  coagulable  lymph,  or  in  thickening  of  the 
inflamed  membrane."  Fibrinous  matter  is,  however,  if  the 
disease  continue  long,  or  often  recur,  effused  either  on  the  inside 
or  outside  of  the  synovial  membrane,  and  becoming  gradually 
organized   into    a   fibroid  tissue,  thickens  its  substance  and 
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renders  it  sometimes  firm  and  gristly.     A  preparation  in  the 
Fig.  158. 
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From  a  case  of  secondary  clep6t  in  knee-joint,  the  same  as  aescribed  in  the 
text,  iu  the  next  page. 

(c)  A  cartilage  cell,  immensely  hypertrophied,  lying  in  fihrous  stuff. 
(&)  A  villous  process  springing  from  the  synovial  membrane. 
(a)  A  strip  of  fibrous  tissue  containing  three  enlarged  cartilage  cells— one  is 
also  figured  separately. 
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^luseum  of  St.  George's  Hospital,  shows  the  synovial  mem- 
brane of  the  knee-joint  so  altered  in  this  way  as  to  be  nearly 
an  inch  thick.  It  may  be  difficult,  if  not  impossible,  to  de- 
tect the  presence  of  fluid  in  the  cavity  of  a  joint  which  is  in 
this  state.  Serous  effusion,  to  a  considerable  amount,  some- 
times takes  place  in  the  synovial  sac,  without  any  manifest 
inflammation.  The  affection  is  analogous  to  hydrocele,  and 
belongs  to  the  class  of  passive  dropsies.  Its  causes  are  gene- 
rally obscure.  When  abscess  occurs  in  a  jomt,  the  pus  is 
commonly  mixed  with  more  or  less  of  synovial  fluid,  and  flakes 
of  lymph,  and  is  sometimes  quite  of  a  sea-green  colour. 
There  is,  also,  sometimes,  suppuration  outside  the  jomt,  the 
colour  of  the  muscles  is  altered,  the  periosteum  and  the 
osseous  structure  in  the  vicinity  are  injected  and  inflamed. 
A  rapid  effusion  of  pus  into  the  synovial  cavities  of  joints, 
not  infrequently  occurs  in  plilebitis,  puerperal  fever,  erysij^e- 
las,  and  in  cases  of  contamination  of  the  blood  by  some  mor- 
bid matter.  In  one  instance  of  this  kind,  occurrmg  after  a 
thecal  abscess  in  a  finger,  Ave  found  the  sjmovial  membrane 
forming  the  margin  of  one  of  the  ligamenta  alaria  of  the 
knee-joint  manifestly  injected,  and  fringed  with  a  ntunber 
of  various-sized  villous  projections.  These  consisted  of  a 
fibro-homogeneous,  granulous  substance,  imbedding  numerous 
glomeruli.  A  layer  of  similar  matter  was  spread  over  the 
whole  of  the  sjTiovial  surface,  which  was  not  injected  with 
blood.  The  cartilage  was  ulcerated  in  some  part  of  its  extent, 
its  surface  rendered  irregular  by  superficial  erosions,  and  its 
texture  altered  to  a  lax  fibroid  stuff.  The  cartilage  cells  in 
these  parts  were  most  remarkably  changed,  containing  some- 
times 20 — 25  celloid  masses  in  their  interior,  instead  of  the 
two  or  three  which  they  might  contain  in  their  normal  state. 
The  inter-ceU  substance  was  entirely  deprived  of  its  natural 
consistence  ;  it  broke  down  under  slight  pressure.  The  fol- 
lowing description  of  the  condition  of  a  joint  which  had  been 
long  in  a  state  of  suppuration  is  so  faithful  and  life-lilie  that 
we  cannot  forbear  transcribmg  it.  Rokitansky  says,  "  The 
quantity  of  purulent  fluid  effused  into  the  cavity  of  the  joint 
is  generally  considerable,  and  the  capsule  is,  consequently, 
much  enlarged  ;  the  synovial  membrane  is  lined  with  a  fu-m, 
shreddy  layer  of  lymph,  which  is  dissolvmg  into  pus,  and 
a  soft,  pxrrulent  precipitate,  which  can  be  easily  removed, 
adheres  to  the  cartilages."  The  term  precipitate,  which  is 
here  employed,  is  worth  noticing,  as  Rokitansky  states  most 
strongly,  in  a  previous  paragraph,  "  that  no  exudation  is 
deposited  on  that  portion  of  tne  synovial  membrane  which 
covers  the  cartilage  ;"  if  any  is  found  there,  it  is  to  be  regarded 
as  a  "seconda7y precipitate"  from  the  general  exudation.  This 
circumstance  strongly  confirms  our  view  of  the  disposition 
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of  the  synovial  membrane.  The  layer  of  fibrine,  lining  the 
synovial  membrane,  "  is  opaque  and  lustreless,  its  surface  is 
rough,  and  serum  is  infiltrated,  and  blood  in  small  spots 
extravasated  through  its  tissue,  as  well  as  through  that  of 
the  fibrous  cai^sule  of  the  joint,  and  neighbouring  cellular 
structures.  As  the  disease  advances,  the  infiltration  and 
thickening  of  the  neighbouring  structures  increase,  they  be- 
come filled  with  a  gelatinous,  lardaceous,  white  product,  in  the 
midst  of  which  fibrous  tissues,  capsules,  ligaments,  or  aponeu- 
roses, can  no  longer  be  recognized.  Here  and  there,  in  the 
mass,  there  are  cavities  of  different  dimensions,  the  Iming  of 
which  is  vascular,  spongy,  and  granulating,  and  the  contents 
purulent.  The  muscles  near  the  joint  are  pale  and  flabby, 
infiltered  and  attenuated.  At  length  the  infiltration  reaches 
the  subcutaneous  cellular  and  adipose  tissues,  and  the  inte- 
guments become  fixed  to  the  disorganized  structures  be- 
neath. The  diseased  joint  then  presents  the  following  exter- 
nal appearance  :  it  is  swollen,  and  always  more  or  less  bent ; 
it  feels  every  where  soft  and  flabby,  or  in  some  spots  flabby, 
in  others  firm,  elastic,  doughy,  and  at  the  same  time  tubercu- 
lated ;  the  integuments  over  it  are  tense  and  pallid,  leuco- 
phlegmatic,  or  they  are  traversed  by  varicose  veins. 

At  length  ulceration  commences,  and  advances  in  various 
directions.  "  Externally,  the  capsule  ulcerates  in  one  or  more 
spots,  and  then  the  soft  parts  adjoining  it.  In  some  in- 
stances large  openings  form  in  the  capsule,  and  connect  the 
joint  with  ulcerated  cavities  in  the  soft  parts ;  in  others, 
mere  sinuses  are  formed ;  but  in  either  case  they  open 
externally  through  the  skin,  and  occasion  and  maintain 
a  discharge  of  the  contents  of  the  joint.  Internally,  the  in- 
terarticular  cartilages  and  the  ligaments  ulcerate,  the  carti- 
lage covering  the  bones,  when  brought  into  contact  "with  the 
matter,  is  destroyed  in  the  way  that  has  been  mentioned, 
and  the  ulcerative  inflammation  attacks  even  the  bones,  if 
they  have  not  been  involved  already.  The  cavity  of  the  joint 
appears  like  a  cloaca,  surrounded  with  a  gelatino- lardaceous 
mass  ;  the  integuments  covermg  it  are  of  a  dark  red  hue,  and 
are  especially  discoloured  at  the  orifices  of  the  sinuses.  The 
joint  contains  pus  or  sanies  of  an  ofi"ensive  odour  and  vari- 
ously discoloured,  the  repeated  hsemorrhages  which  take 
place  when  there  is  acute  caries  of  the  bones,  very  frequently 
giving  it  a  red  or  brown  tinge ;  the  ligaments  ulcerate,  and 
the  cartilages  separate  partly,  or  entu-ely,  from  the  bones  ; 
the  osseous  surfaces  are  laid  bare,  their  compact  wall  is  de- 
stroyed, and  the  spongy  tissue  is  exposed,  infiltered  with  pus 
and  ulcerating,  and  surrounded  on  all  sides  by  osteophytes  of 
various  shapes  ;  remams  of  the  fibrous  structures  of  the  joint, 
pieces  of  loosened  cartilage,  and  of  necrosed  bone,  are  mixed 

3  A 


722  INFLAMMATION  OF  THE  SYNOVIAL  MEMBRANE. 

with  the  matter  discharged  from  the  joint.  The  soft  parts, 
and  the  entii-e  bones  belonging  to  the  diseased  joint,  are 
wasted,  most  of  the  fat  is  absorbed,  the  muscles  are  remark- 
ably blanched  and  thin,  and  the  bones,  being  generally  in  a 
state  of  eccentric  atrophy,  are  soft  and  fragile.  More  or  less 
quickly  after  the  disease  has  reached  this  stage,  spontaneous 
dislocations,  as  they  are  called,  ensue."  The  exudative  product 
of  inflammation,  in  some  instances,  is,  according  to  Rokitan- 
sky,  converted  into  tubercle.  This  occurs  when  there  is  a  great 
amount  of  general  tubercular  disease.  The  articular  extremities 
of  bones  are  sometimes  affected  by  tuberculosis  simultaneously 
with  the  synovial  membrane,  sometimes  before  it. 

Inflammation  may  attack  the  cellular  tissue  around  joints, 
causing  effusion  of  coagulating  fluid  and  consequent  swelling, 
with  subsequent  formation  of  pus.  One  or  more  spots  only  may 
be  affected,  so  that  small,  local  deposits  of  pus  are  produced  ; 
or  the  whole  may  be  involved,  and  the  joint  become  enve- 
loped in  a  large  abscess.  In  its  later  stages,  the  disease  ex- 
tends to  the  synovial  membrane  and  the  cartilages,  or  recovery 
may  take  place,  the  joint  remaining  sound. 

Pulpy  deffeneration  of  the  synovial  membrane  is  a  very 
curious  and  peculiar  disease,  "with  the  exact  nature  of  which 
we  are  yet  scarcely  acquainted.  It  was  first  described  by  Sir 
B.  Broclie  as  a  morbid  alteration  of  structure  peculiar  to  the 
articular  lining  membranes,  nothing  analogous  having  been 
observed  in  the  serous  sacs.  He  says,  "  The  disease  seems  to 
commence  in  the  reflected  portions  of  the  synovial  membrane, 
converting  them  into  a  light  brown,  pulpy  substance,  vary- 
ing from  a  quarter  to  a  half,  or  even  a  whole  inch  in  thick- 
ness, intersected  with  white  membranous  lines  and  red  spots, 
formed  by  small  vessels  injected  with  their  own  blood.  It 
then  attacks  the  synovial  membrane  of  '  the  cartilages,'  be- 
ginning at  their  edge  and  extending  gradually  over  them, 
ulceration  in  those  cartilages  going  on  correspondently,  till 
the  carious  or  ulcerating  surfaces  of  the  bone  are  exposed. 
The  cavity  of  the  joint  sometimes  contains  pale  yellow  fluid 
in  the  floating  flakes  of  lymph,  or  pus,  which  is  discharged 
externally  by  ulceration ;  but  sometimes  neither.  Or  abscesses 
may  exist  in  the  altered  synovial  membrane  itself,  with- 
out communication  in  the  joint."  We  have  given  in  the 
Pathological  Report  for  1848-49,  a  detailed  account  of  the 
disposition  and  structure  of  the  synovial  membrane  thus 
peculiarly  altered,  from  which  we  extract  the  following  sum- 
mary : — The  new  growth  formed  prominent  fringes  of  a  soft, 
greyish  structure,  which  overlapped  and  encroached  con- 
siderably on  the  surface  of  the  articular  cartilage.  The 
marginal  zone  of  the  cartilage,  for  a  varjdng  extent,  was 
converted  into  a  kind  of  fibrous  tissue,  and  blended  with 
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the  altered  synovial  membrane.  More  internally  the  cartilage 
was  grooved  on  the  surface,  probably  so  as  to  correspond 
with  the  overlaying  fringe.  The  fibrous  tissue  into  which 
the  cartilage  was  transformed  was  of  an  imperfect  kind,  not 
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(A)  Vertical  section  of  cartilage  in  process  of  absorption  towards  the  left, 
and  overlapped  by  the  va'scularized  pulpy  synovial  fringe.  The  edge  of  the 
cartilage  where  it  is  obhquely  truncated  is  continuous  with  the  fibrous 
tissue  on  the  left  hand. 

(B)  Healthy  cartilage  cells  from  the  right-hand  side,  more  magnified. 
(c)  Greatly  enlarged  cartilage  cell,  containing  young  cells. 

(D)  Loculus,  from  thickened  synovial  membrane,  filled  and  surrounded  with 
nuclei. 

divided  into  distinct  fibres,  and  not  containing  any  of  the 
natural  cells,  but  strewed  over  with  numerous  oil  drops  and 
yellowish   molecules.      The   change    in    the    cartilage    was 
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effected  by  extraordinary  enlargement  of  its  cells,  which,  were 
crowded  with  an  endogenous  growth  of  young  cells  contain- 
ing each  a  small  oil  drop  and  much  clear  fluid.  At  the 
margin  of  the  cartilage,  which  was  obliquely  truncated,  the 
change  was  most  advanced  ;  in  the  interior  the  structure  was 
qiute  natural.  The  pulpy  synovial  tissue  consisted  prin- 
cipally of  Avell-formed  nuclei  and  granular  matter,  with  which 
were  mingled  a  few  fusiform  and  circular  cells.  These  ele- 
ments were  contained  in  an  enveloping  membrane,  very  thin, 
of  whitish  aspect,  and  nearly  homogeneous  texture.  There 
existed  scarce  any  trace  of  stromal  fibres,  but  a  good  many 
large  vesicles,  or  loculi,  formed  of  almost  homogeneous  walls, 
f»nd  filled  with  material  similar  to  that  which  surrounded 
them.  Delicate-walled  blood  vessels  ramified  thi'ough  the 
mass,  but  not  in  great  numbers.  It  seems  very  probable  that 
the  altered  synovial  tissue  promotes  and  is  concerned  in  the 
absorption  of  the  cartilage.  The  disease  almost  always  occurs 
before  the  middle  period  of  life.  "  In  general  it  can  be  traced 
to  no  evident  cause  ;  but  occasionally  it  is  the  consequence 
of  repeated  attacks  of  inflammation."  It  rarely  occurs  else- 
where than  in  the  knee,  but  has  been  seen  in  the  ankle,  and 
in  a  joint  of  the  fingers.  Sir  B.  Brodie  classes  it  with  malig- 
nant disease,  but  fi-om  this  it  is  difi'erenced  by  well-marked 
characters. 

Another  very  curious  alteration,  which  is  sometimes  ob- 
served in  the  synovial  membrane,  consists  in  its  free  internal 
surface  being  covered  by  a  growth  of  large  villous  processes, 
quite  perceptible  to  the  naked  eye,  which  hang  into  the 
cavity  of  the  joint,  and  present  a  shaggy  appearance.  They 
are  not  developed  on  the  surface  of  the  cartilages.  They 
have  sometimes  the  form  of  simple  threads,  or  flattened 
shreds,  or  their  free  extremities  are  split  into  filaments  like 
a  tassel,  or  they  have  a  club  shape,  or  resemble  melon-seeds 
hanging  singly  or  in  clusters  from  each  stalk.  In  structures 
they  consist  of  a  fibroid  material,  containing,  we  believe,  in 
many  instances  more  or  less  fat,  and  approaching  herein  to 
that  peculiar  form  of  fatty  tumour  which  is  called  Lipoma 
arborescens.  The  healthy  texture  of  the  articulation  is  not 
materially  interfered  with,  at  least  in  many  cases.  They 
seem  to  be  the  result  of  a  slow  exudation  of  plasmatic  matter 
Avhich  passes  into  a  low  form  of  organization. 

Inflainmation  of  the  ligaments,  both  acute  and  chronic,  is 
said  to  occur  ;  but  Wickham  states  that,  according  to  his 
experience,  "the  ligaments  arc  the  last  of  all  the  different 
parts  diseased,  and  that  it  is  very  common  to  find  the  liga- 
ments perfect,  even  when  every  other  texture  is  either  altered 
or  destroyed."  From  Mr.  Key's  account  it  seems  that  in- 
flamed ligaments  become  thickened   and  more   pulpy   than 
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natural.  The  areolar  tissue  which  penetrates  among  their 
fibres  becomes  highly  vascular,  and  is  probably  concerned  in 
producing  the  softening  and  ulceration  of  their  substance 
which  sometimes  takes  place. 

Relaxation  of  the  ligaments  may  be  the  result  of  long-con- 
tinued chronic  inflammation,  or  of  simple  disuse  of  the  limb. 
In  the  latter  case  it  has  been  known  to  proceed  to  such  an 
extent  as  to  allow  the  head  of  the  femur  to  slip  out  of  the 
acetabulum.  Frequent  and  heavy  strains  may  produce  a 
similar  effect ;  Mr,  Wickham  mentions  a  case  in  which  the 
leg  was  so  much  bent  outward  at  the  knee  as  to  be  at  nearly 
right  angles  with  the  thigh. 

Loose  cartilages  (so  called)  are  not  infrequent  in  the  cavi- 
ties of  joints.  They  are  usually  from  the  size  of  a  millet- 
seed  to  that  of  a  pea,  but  have  been  met  with  as  large  as  a 
walnut.  In  shape  they  are  more  or  less  oval  and  flattened. 
Their  surface  is  smooth,  as  if  invested  by  a  serous  covering, 
which  they  sometimes  evidently  possess,  when  they  are 
attached  to  the  symovial  membrane  by  a  pedicle  of  varying 
length.  Formations  of  this  kind  commence  in  the  sub-serous 
tissue,  and  as  they  enlarge  gradually  make  their  way  inward 
towards  the  cavity  of  the  joint,  in  which  at  last  they  become 
free  by  the  dissolution  of  the  pedicle.  Others  are  formed 
by  a  condensation  of  fibrmous  coagula ;  "they  are  dis- 
tinguished," Rokitansky  says,  "by  their  uniform  smoothness 
throughout,  by  a  delicate  albuminous  investing  membrane, 
and  frequently  by  their  manifest  arrangement  in  concentric 
laminse."  They  never  contain  any  of  the  characteristic  cells 
of  cartilage,  and  appear  to  consist  solely  of  compressed 
fibrillating  exudation.  Occasionally  they  are  lodged  in 
ulcerated  cavities  of  the  normal  cartilage,  which  might  give 
rise  to  the  idea  that  they  were  truly  fragments  of  this  tissue, 
cut  out  as  it  were  by  the  process  of  ulceration.  We  do  not 
believe,  however,  that  this  ever  happens.  Calcareous  matter 
is  sometimes  deposited  in  the  substance  of  these  false  car- 
tilages, and  Mr.  Rainey  describes  true  bone  lacunae,  similar 
to  those  seen  in  the  thin  plates  of  the  ethmoid,  as  existing  in 
their  interior.* 

MORBID  CONDITIONS  OF  CARTILAGE, 

It  is  somewhat  doubtful  whether  a  true  hypertrophy  of 
cartilage  ever  takes  place  ;  but  an  apparent  hypertrophy  is 
not  unfrequently  observed.     The  thickness  may  be  increased 


*  A  specimen  removed  from  a  knee-joint  by  Mr.  Lane,  exhibited  on  section 
a  central  cavity  containins  some  fatty  matter :  round  this  was  a  zone  of  hard 
calcareous  deposit,  so  arranged  at  its  inner  part  as  to  include  cancelli.  La- 
cunae existed  in  this  zone.  The  outer  zone  consisted  of  a  fibroid  layer  im- 
bedding very  numerous  oval  and  elongated  nuclear  particles.  This  specimen 
was  more  than  usually  organized. 
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to  treble  of  that  which  is  normal ;  at  the  same  time  the  tissue 
becomes  very  soft  and  yielding,  and  shows  a  decided  tendency 
to  break  up  into  fibres,  which  are  arranged  vertically  to  the 
surface.  There  is  some  evidence  to  show  that,  at  a  later 
period,  cartUages,  so  altered,  would  waste  and  disappear.  In 
advanced  age  articular  cartilages  become  considerably  thinned 
— at  least  this  is  the  case  in  the  hip,  and,  probably,  more  or 
less  in  all  joints  that  are  exposed  to  pressure.  Sometimes  the 
cartilage  is  simply  atrophied  ;  in  other  cases,  it  is  replaced  by 
a  semi-translucent,  and  in  others  again  by  a  white  fibroid 
tissue.  Sometimes  the  cartilage  seems  itself  to  ossify,  being 
converted  into  what  is  called  the  ivory  or  porcellaneous  de- 
posit. This  is  a  peculiarly  dense  kind  of  bone;  its  Haversian 
canals  being  filled  up  by  the  earthy  salts.  Besides  occui'ring 
as  a  gradual,  almost  unperceived,  change  in  the  aged,  it  is 
also  met  -with  very  constantly  in  the  disease  termed  chronic 
rheumatic  arthritis,  of  which  we  shall  presently  speak.  The  free 
surface  of  cartilages  is  sometimes  covered  with  a  thin  layer 
of  lithate  of  soda  ;  and  the  same  matter  may  also  exist  in  the 
substance  of  the  cartilage,  in  the  cancelli  of  the  invested  bone, 
and  in  the  subsynovial  tissue.  It  is  deposited  as  the  result  of 
gout.  It  is  not  uncommon,  on  opening  joints  which  are  not 
apparently  diseased,  to  find  the  cartilages  more  or  less  deficient 
at  one  or  more  points,  and  this  especially  in  the  parts  where 
they  have  had  to  bear  the  greatest  pressure.  The  cartUage  is 
eroded  more  or  less  deeply,  so  that  in  the  seat  of  the  lesion 
the  bone  may  be  exposed,  and  this  with  scarce  any  traces  of 
inflammation  in  the  synovial  membrane.  Sir  B.  Brodie  "has 
many  times  observed  a  portion  of  cartilage  of  a  joint  wanting, 
and  in  its  place  a  thin  layer  of  hard,  semi-transparent  sub- 
stance, of  a  grey  colour,  and  presenting  an  irregular  granulated 
substance."  This  mdicates  a  partial  atrophy,  and  destruc- 
tion of  the  cartilage,  with  imperfect  replacement  of  it  by  a 
fibrinous  exudation.  We  have  lately  examined  the  knee- 
joint  of  a  female,  set.  47,  who  died  of  pleuro-pneumonia,  in 
which  the  cartilage  of  the  femoral  condyles,  and  of  the  patella, 
was  manifestly  in  a  state  of  chronic  atrophy,  or  "usure,"  as 
it  has  been  termed  by  Cruveilhier.  There  was  a  slight  injec- 
tion of  one  of  the  natural  synovial  fringes,  but  no  trace  of 
inflammatory  action;  the  joint,  externally,  appeared  quite 
healthy,  and  no  complaint  had  been  made  respecting  it  during 
life.  The  cartilage  of  the  patella  was  most  aff"ected  ;  it  pre- 
sented, at  its  external  part,  an  unequal,  irregular  surface, 
about  the  size  of  a  fotirpenny  piece,  which  Avas  softened  in 
textiu-e,  and  roughened  by  small  greyish  prominences.  The 
surrounding  cartilage  was  in  a  commencing  state  of  similar 
change.  In  a  vertical  section  of  the  part  most  afiected,  it  was 
seen  that  the  cells  near  the  free  margin  were  enlarged  and 
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multiplied,  while  the  matrix  at  the  margin  broke  up  into 
fibres  of  various  size,  quite  separate  from  each  other,  the  larger 
still  imbedding  some  of  the  cells.  The  accompanying  cut 
illustrates  this  degeneration  of  cartilage. 

Ulceration  of  cartilage,  occurring  as  an  acute  or  subacute 
affection,  has  been  much  inquired  into,  and  our  knowledge 
respecting  it  has  become  tolerably  definite  and  exact.     It  was 


i',  J 


m 

Vertical  section  of  cartilage  of  patella,  in  state  of  usure.  The  free  margin 
presents  a  number  of  flbres.  Tlie  left-hand  figure  represents  one  of  these 
fibres,  more  magnified,  and  containing  some  groups  of  corpuscles. 

formerly  much  disputed,  whether  the  change  was  efiected  by 
the  action  of  the  vessels  of  the  cartilage  itself,  or  those  of  the 
synovial  membrane,  on  the  encrusted  bone.  Now,  however, 
we  know  certainly,  that  human  articular  cartilage  is  entirely 
devoid  of  vessels  ;  and  we  have  good  reason  to  believe,  that 
those  of  the  surrounding  textures  are  not  the  efi"ective  agents 
in  the  ulcerative  process.  Mr.  Key,  who  contends  most  for 
the  influence  of  the  vascular  fringes,  allows  that  ulceration 
may  occur  as  a  primary  afiection,  independent  of  the  other 
textures  of  the  joint.  If  we  refer,  as  we  may  fairly  do,  to  the 
instance  of  the  cornea,  as  a  very  analogous  tissue,  we  can 
scarcely  hesitate  to  admit,  that  ulceration  is  essentially  an 
alteration  of  tlip  nutrition  of  the  aff"ected  texture,  and  that  the 
influence  of  the  adjoining  vessels  upon  it  is  only  secondary. 
The  perforating  ulcer  of  the  stomach  is  also  a  striking  instance 
of  the  truth  of  this  position.  It  being  then  admitted,  that  ulcer- 
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ation  of  cartilage  is  produced  by  a  special  disorder  of  its  own 
mitrition,  we  proceed  to  inquire  what  has  been  ascertained 
respecting  the  nature  and  the  stages  of  this  diseased  action. 
These  were  admirably  set  forth  by  Mr.  Goodsir,  in  his  well- 
known  paper  on  the  process  of  ulceration  in  articular  cartilage, 
an  extract  from  which  we  subjoin:  "  If  a  thin  section,  at  right 
angles,  be  made  through  the  articular  cartilage, of  a  joint,  at 
any  part  where  it  is  covered  by  gelatinous  membrane  in  scro- 
fulous disease,  or  by  false  membrane  in  simple  inflammatory 
condition  of  the  joint,  and  if  this  section  be  examined,  it  wUl 
be  found  to  present  the  following  appearances :  on  one  edge 
of  the  section  is  the  cartilage  unaltered,  with  its  corpuscles 
natiiral  in  position  and  size.  On  the  opposite  edge  is  the 
gelatinous  or  false  membrane,  both  consisting  essentially  of 
nucleated  particles,  intermixed,  especially  in  the  latter,  with 
fibres  and  blood  vessels  ;  and,  in  the  former,  with  tubercular 
granular  matter.  In  the  immediate  vicmity,  and  on  both  sides 
of  the  irregular  edge  of  the  section  of  cartilage,  Avhere  it  is 
connected  to  the  membrane,  certain  remarkable  appearances 
are  seen.  These  consist,  on  the  side  of  the  cartilage,  of  a 
change  in  the  shape  and  size  of  the  cartilage  corpuscles.  In- 
stead of  being  of  their  usual  form,  they  are  larger,  rounded, 
or  oviform ;  and  instead  of  two  or  three  nucleated  cells  in 

Fig.  IGI. 
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Drawing  of  ulceration  of  cartilage. 

(d)  Vertical  section  of  ulcerating  cartilage  magnified. 
ib)  Naked  eye  view,  showing  two  vilcerated  depressions. 

their  interior,  contain  a  mass  of  them.  At  the  very  edge  of 
the  ulcerated  cartilage,  the  cellular  contents  of  the  enlarged 
cartilage  corpuscles  communicate  with  the  diseased  membrane 
by  openings   more  or  less  extended.      Some  of  the  ovoidal 
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masses  in  the  enlarged  corpuscles  may  be  seen  half  released 
from  their  cavities  by  the  removal  of  the  cartilage  ;  and  others 
of  them  may  be  observed  in  the  substance  of  the  false  mem- 
brane, close  to  the  cartilage,  where  they  have  been  left  by  the 
entire  removal  of  the  cartilage  which  originally  surrounded 
them.  If  a  portion  of  the  false  membrane  be  gradually  torn 
off  the  cartilage,  the  latter  will  appear  rough  and  honeycombed. 
Into  each  depression  on  its  surface,  a  nipple-like  projection  of 
the  false  membrane  penetrates.  The  cavities  of  the  enlarged 
corpuscles  of  the  cartilage  open  on  the  ulcerated  surface  by 
orifices  of  a  size  proportional  to  the  extent  of  absorption  of 
the  walls  of  the  corpuscles,  and  of  the  free  surface  of  the  car- 
tilage. The  texture  of  the  cartilage  does  not  exhibit,  during 
the  progress  of  the  ulceration,  any  trace  of  vascularity.  The 
false  membrane  is  vascular,  and  loops  of  capillary  vessels  dip 
into  the  substance  of  the  nipple-like  projections,  which  fill  the 
depressions  on  the  ulcerated  surface  of  the  cartilage ;  but,  with 
the  exception  of  the  enlargement  of  the  corpuscles,  and  the 
peculiar  development  of  their  contents,  no  change  has  occurred 
m  it.  A  layer  of  nucleated  particles  always  exists  between 
the  loops  of  capillaries  and  the  ulcerated  surface.  The  car- 
tilage, where  it  is  not  covered  by  the  false  membrane,  is  un- 
changed in  structure.  The  membrane  generally  adheres  with 
some  firmness  to  the  ulcerating  surface  ;  in  other  instances,  it 
is  loosely  applied  to  it ;  but  in  all,  the  latter  is  accurately 
moulded  to  the  former.  In  scrofulous  disease  of  the  cancel- 
lated texture  of  the  heads  of  bones,  or  in  cases  where  the  joint 
only  is  affected,  but  to  the  extent  of  total  destruction  of  the 
cartilage,  over  part  or  the  whole  of  its  extent,  the  latter  is, 
during  the  progress  of  the  ulceration,  attacked  from  its  attached 
surface.  Nipple-shaped  processes  of  vascular  cellular  texture 
pass  from  the  bone  into  the  attached  surface  of  the  cartilage  ; 
the  latter  undergoing  the  change  already  described.  The  pro- 
cesses from  the  two  surfaces  may  thus  meet  half  way  in  the  sub- 
stance of  the  cartilage,  or  they  may  press  from  the  attached,  and 
project  through  a  sound  portion  of  the  surface  of  the  cartilage, 
like  little  vascular  nipples  or  granulations.  The  cartilage  may 
be  thus  riddled,  or  it  may  be  broken  up  into  scales  of  varying 
size  and  thickness,  or  it  may  be  undermined  for  a  greater  or 
less  extent,  or  be  throwai  into  the  fluid  of  the  cavity  of  the 
joint  in  small  detached  portions,  or  it  may  entirely  disappear." 
Mr.  Goodsir  believes  the  cells  of  new  formation,  the  nucleated 
particles  of  the  false  membrane,  to  be  the  immediate  agents  in 
the  absorption  of  the  cartilage.  We  have  had  several  oppor- 
tunities of  verifying  the  above  account,  and  have  already 
mentioned  two  instances  in  which  we  observed  a  similar 
change  in  ulcerating  or  wasting  cartilage.  We  subjoin  a  short 
account  of  another  observation,  because  it  seems  to   show 
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pretty  clearly  the  non-essentiality  of  the  vascular  false  mem- 
brane, or  at  least  of  its  apposition  to  the  affected  part,  to 
the  process  of  ulceration.  A  child,  set.  4,  died  with  a  vast 
abscess  surrounding  the  right  femur;  the  hip-joint  was  sound, 
but  inflammation  had  extended  to  the  knee,  the  synovial 
membrane  of  which  was  inflamed,  and  contained  some  pus. 
There  was  an  irregular  ulcerated  surface,  of  about  the  size  of 
a  shilling,  denuding  the  bone  on  the  trochlear  surface  of  the 
femui-.  One  of  the  synovial  folds  was  much  injected ;  its 
tissue  was  thickened  by  interstitial  deposit,  and  adhering  to  its 
margin  were  some  masses  of  exudation,  consisting  chiefly  of 
amorpho-granular  matter,  imbedding  numerous  non-nucleated 
pus-like  corpuscles.  The  injection  of  the  synovial  fold  was 
very  marked  ;  its  capillaries  were  distended,  and  it  presented 
a  strong  contrast  to  other  parts  of  the  membrane,  which  were, 
however,  thickened  by  and  covered  with  exudation.  The 
layer  of  exudation  adhering  to  the  edge  of  this  fold  was  par- 
tially vascularized  ;  but  it  did  not  appear  that  the  vessels  were 
contiiiuations  of  those  of  the  synovial  membrane.  There  was 
no  adhesion  between  the  ulcerated  portion  of  the  cartilage  and 
the  vascularized  false  membrane,  nor  did  the  two  seem  to  have 
been  in  apposition.  Near  the  part  where  the  bone  was  ex- 
posed, there  was  a  small  spot  of  ulceration  of  the  cartilage  m 
progress ;  it  showed  to  the  naked,eye  two  well-marked  shallow 
depressions,  and  an  intervening  elevation,  with  a  thin  investing 
gelatinous  layer,  v.  b.  fig.  162.  In  the  deeper  and  healthy  parts 
of  the  cartilage,  as  seen  in  a  vertical  section,  the  cells  were  small 
and  elongated,  containing  one  or  more  oil  molecules,  or  more, 
with  faint  granulous  matter  and  a  clear  fluid.  Nearer  the  sur- 
face they  were  a  little  larger,  and  had  the  same  contents.  The 
matrix  in  both  these  parts  was  natural,  and  moderately  opaque. 
At  some  distance  from  the  free  suiface,  the  matrix  became 
suddenly  much  more  transparent,  of  a  pale,  homogeneous 
aspect.  The  cells  in  this  part  were  swollen,  and  of  a  round 
shape,  appearing  to  be  distended  by  a  clear  fluid,  in  which 
floated  some  oil  molecules.  They  were  not  much  more  nume- 
rous, except  on  the  ulcerating  border,  which  was  pretty  even, 
and  covered  with  escaped  cells.  There  was  a  good  deal  of 
oil,  in  the  form  of  large  and  small  drops,  scattered  about ;  but 
this  did  not  seem  to  proceed  from  the  cells  or  the  matrix  of 
the  cartilage,  in  neither  of  which  was  there  much  oil  visible  ; 
the  latter,  in  particular,  appeared  simply  to  liquefy.  The  in- 
vesting gelatinous  layer  consisted  of  coarse  granular  matter, 
imbedding  escaped  cartilage  cells  and  corpuscles  like  those  of 
pus.  The  bone  subjacent  to  the  cartilage  was  of  a  reddish 
colour,  was  somewhat  softened,  and  its  cancelli  contained, 
besides  fat  cells,  multitudes  of  granular  cells  and  nuclei.  Dr. 
Redfem  has   arrived  at  the  following  conclusions  from  his 
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able  inquiries  into  the  subject  of  ulceration  of  cartilage  : — 
"  Ulceration  iia  articular  cartilage  differs  from  that  in  other 
tissues,  in  neither  being  accompanied  by  exudation,  nor  at- 
tended with  pain  ;  differences  which  depend  on  the  absence 
of  vessels  and  nerves.  Ulcers  in  articular  cartilages  heal  by 
transformation  of  the  surrounding  cartilage  tissue  into  fibre  ; 
but  those  occurring  in  other  textures  are  cured  by  the  forma- 
tion of  a  cicatrix  out  of  newly-exuded  blood  plasma." 

SCROFULOUS  DISEASE  OF  THE  JOINTS. 

No  doubt  can  exist  of  the  propriety  of  the  distinctive  name 
given  to  this  affection,  although  its  course  does  not  seem  to 
be  exactly  similar  to  that  of  scrofulous  disease  of  other  parts. 
The  articular  extremities  of  the  bones  are  the  primary  seat 
of  mischief,  they  become  preternaturally  vascular  and  much 
softened,  so  that  they  are  easily  cut  with  a  knife,  while  "  a 
transparent  and  afterwards  a  yellow  cheesy  substance  is 
deposited  in  their  cancelli."  From  the  observation  above 
mentioned,  we  arc  inclined  to  think  that  granular  cells,  formed 
in  the  primary  exudation  within  the  cancelli,  play  some  part 
in  the  absorption  and  removal  of  the  earthy  salts  of  the  bone. 
As  the  disease  of  the  bone  advances,  ulceration  of  the  car- 
tilage commences  on  its  attached  surface  in  the  manner  des- 
cribed in  the  extract  we  have  given  from  Mr.  Goodsir's 
paper.  Before,  hoAvever,  this  can  take  place  to  any  great 
extent  the  articular  lamina,  so  well  investigated  by  Mr. 
Birkett,  must  be  removed.  This  consists  of  a  thin  lamina  of 
dense  bone  containing  large  lacunse  with  scarce  any  cana- 
liculi,  which  bomads  and  closes  in  the  cancelli  on  the  surface 
encrusted  by  the  cartilage.  Until  this  is  removed  no  vessels 
can  shoot  into  the  nipple-shaped  processes  of  false  membrane 
which  dip  into  the  cartilage.  The  osseous  tissue  gradually 
wastes  and  is  absorbed,  it  undergoes  a  true  caries  ;  some- 
times also  a  part  dies  and  may  exfoliate.  In  the  fifty-first 
case  related  by  Sir  B.  Brodie  there  was  a  small  portion  of 
dead  bone  thrown  off  into  the  cavity  of  the  left  elbow,  while 
in  the  right  knee,  though  it  presented  no  manifest  indications 
of  disease,  and  admitted  of  perfect  motion,  the  bones  were 
unnaturally  vascular  and  softened ;  and  an  irregular  cavity 
occupied  by  little  more  than  medulla  and  a  reddish  fluid  had 
been  formed  in  the  mid-part  of  the  lower  extremity  of 
the  femur.  In  cases  of  this  kind  it  is  not  at  all  unfrequent 
to  find  several  joints  affected  with  the  same  morbid  change 
in  various  stages.  As  the  whole  of  the  articulating  surface 
is  generally  involved  in  the  disease,  the  attachment  of  the 
cartilage  becomes  loosened  at  all  points,  and  it  is  therefore 
even  at  an  early  period  much  more  easily  detached  from  the 
bone  than  is  natural.     Sometimes,  as  Sir  B.  Brodie  mentions. 
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in  the  advanced  steps  of  the  disease,  nearly  the  whole  of  the 
cartilage  is  found  forming  an  exfoliation  instead  of  being 
ulcerated.  "  As  the  caries  of  the  bones  advances,  inflamma- 
tion takes  place  of  the  cellular  membrane  external  to  the 
joint.  Serum  and  afterwards  coagulated  lymph  is  effused ; 
and  hence  arises  a  pulpy  and  elastic  swelling  in  the  early, 
and  an  (Edematous  swelling  in  the  advanced,  stage  of  the 
disease.  Abscess  having  formed  in  the  joint,  it  makes  its 
way  by  ulceration  through  the  ligaments  and  the  synovial 
membrane,  and  afterwards  bursts  externally,  having  caused 
the  formation  of  numerous  and  circuitous  sinuses  in  the 
neighbouring  soft  parts."  This  disease  of  the  joint  especially 
aflfects  children  ;  it  is  the  essence  of  the  morbus  coxarius  which 
is  so  very  common  among  the  offspring  of  the  poorer  classes. 
It  rarely  occurs  after  the  age  of  thirty.  Sir  B.  Brodie 
cautions  us  against  supposing  that  all  instances  of  increased 
vascularity  and  softening  of  bone  are  of  the  same  nature 
as  the  disease  just  described.  Simple  caries,  resulting  from 
inflammation,  may  produce  the  same  effect,  and  it  is  only  the 
deposition  of  yellow  cheesy  matter  within  the  canceUi  which 
can  be  regarded  as  truly  distinctive.  The  youth  of  the 
patient,  the  simultaneous  affection  of  several  joints,  and  the 
existence  of  scrofulous  disease  in  other  parts,  are  also  cir- 
cumstances which  will  aid  us  much  in  forming  a  correct 
judgment.  M.  Lebert,  however,  denies  that  the  yellow  cheesy 
matter  is  anything  more  than  concrete  pus ;  he  has  rarely 
found  any  tuberculous  matter  in  bone  undergoing  caries  or 
necrosis,  even  in  cases  of  disease  of  the  vertebrae  with  tuber- 
culosis of  several  organs.  We  doubt  whether  in  this  M.  Lebert 
has  not  been  led  into  error,  by  attaching  too  much  importance 
to  his  so-called  tubercle  corpuscles.  Scrofulous  matter  may 
contain  corpuscles,  much  more  developed  than  those  of 
tubercle,  and  yet  there  wiU  be  little  difference  in  the  nature 
and  behaviour  of  the  two  products.  Rokitansky  and  Mr. 
Paget  recognize  both  circumscribed  and  infiltrating  deposits 
of  tuberculous  matter  in  bone. 

DISEASE  OF  THE  SPINAL  COLUMN. 

The  joints  of  the  vertebrae  are  very  liable  to  be  afi'ected 
in  nearly  the  same  way  as  other  articulations  of  more  per- 
fect development,  so  that  a  brief  account  of  their  morbid 
states  will  properly  follow  here.  The  cancellous  tissue  may 
be  the  seat  of  the  scrofulous  disease  just  described,  occasion- 
ing caries  and  deposition  of  cheesy  matter  in  the  cavities. 
"  In  these  cases  ulceration  may  begin  on  any  part  of  the 
surface,  or  even  in  the  centre  of  the  bone ;  but  in  general 
the  first  efi'ects  of  it  are  perceptible  where  the  intervertebral 
cartilage  is  comiected  with  it,  and  in  the  intervertebral  car- 
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tilage  itself.  In  other  cases  the  vertebrse  retain  their  natural 
texture  and  hardness,  and  the  first  indication  of  the  disease 
is  ulceration  of  one  or  more  of  the  intervertebral  cartilages, 
and  of  the  surfaces  of  bone  with  which  they  are  connected." 
These  cases  may  be  considered  analogous  to  those  of  primary 
ulceration  of  the  cartilages  of  diarthrodial  joints.  "  There  is 
still  another  order  of  cases,  but  these  are  of  more  rare  oc- 
currence, in  which  the  bodies  of  the  vertebrae  are  affected 
with  chronic  inflammation,  of  which  ulceration  of  the  inter- 
vertebral cartilages  is  the  consequence."  To  this  we  have 
not  any  analogue  among  the  more  ordinary  diseases  of  jomts, 
"  In  whichever  of  these  ways  the  disease  begins,  if  not 
checked  in  its  progress,  it  proceeds  to  the  destruction  of  the 
bodies  of  the  vertebrae  and  intervertebral  cartilages,  leaving 
the  posterior  parts  of  the  vertebrae  unaffected  by  it ;  the 
necessary  consequence  of  which  is  an  incurvation  of  the  spine 
forward,  and  a  projection  of  the  spinous  processes  posteriorly." 
The  chronic  inflammation  of  the  bones  sometimes  extends  to 
the  membranes  of  the  spinal  cord,  and  when  the  curvature  is 
very  great  the  cord  may  be  so  compressed  that  it  cannot 
properly  discharge  its  functions.  "  Suppuration  sometimes 
takes  place  at  a  very  early  period ;  at  other  times  not  imtil 
the  disease  has  made  considerable  progress.  The  soft  parts 
in  the  neighbourhood  of  the  abscess  become  thickened  and 
consolidated,  forming  a  thick  capsule,  in  which  the  abscess 
is  sometimes  retained  for  several  successive  years  ;  but  from 
which  it  ultimately  makes  its  way  to  the  surface,  presenting 
itself  in  one  or  another  situation,  according  to  circumstances. 
In  the  advanced  stages  of  the  disease,  new  bone  is  often 
deposited  in  irregular  masses  on  the  surface  of  the  bodies  of 
the  neighbouring  vertebrae  ;  and  where  recovery  takes  place, 
the  carious  surface  of  the  vertel^rrip  above  coming  in  contact 
■with  that  of  the  vertebrae  below,  they  become  united  with 
each  other,  at  fii-st  by  soft  substance,  afterwards  by  bony 
anchylosis.  The  disposition  to  anchylosis  is  not  the  same 
under  all  circumstances  ;  it  is  much  less  where  the  bones  are 
affected  by  scrofula  than  where  they  retain  their  natural 
texture  and  hardness ;  and  tliis  explains  wherefore,  in  the 
former  class  of  cases,  a  cure  is  effected  with  more  difficulty 
than  in  the  latter.  Occasionally  portions  of  the  ulcerated  or 
carious  bone  lose  their  vitality,  and  having  become  detached 
are  found  lying  loose  in  the  cavity  of  the  abscess."  When  a 
large  abscess  has  formed,  the  pressure  of  the  matter  on  the 
surfaces  of  the  contiguous  vertebrae  may  cause  an  extensive 
caries  far  beyond  the  limits  of  the  original  disease. 

ANCHYLOSIS. 

The  term  is  derived  from  the  Greek  ayKvArj,  which  signifies 
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a  curve  of  a  joint,  and  was  applied  to  such  cases  of  stiff  joint 
as  remained  fixed  in  a  curved,  not  a  straight  position,  which 
was  distinguished  by  the  term  opQoKuiXov.    The  process  which 
produces  anchylosis  is  very  similar  to  that  which  unites  the 
two  ends  of  a  fractured  bone,  and  the  union  in  both  cases 
may  be   effected  either  by  soft  fibroid  tissue,  or  by  actual 
bone.     For  the  production  of  anchylosis  it  is  essential  that 
the  cartilage  encrusting   the  articular  bony  surfaces  should 
be  wholly  or  in  great  part  removed.     When  this  is  effected, 
and  the  conditions  of  the  inflamed  parts  are  such  as  do  not 
tend  to  the  production  of  pus,  but  of  plastic  exudation,  the 
capillaries,  which  have  entered  the  processes  of  false  mem- 
brane from  the  bony  surfaces,  meet  and  anastomose  together  ; 
so  that  the  vascular  systems  of  the  two  bones  are  in  free 
communication,    while   the   intervening   fibrinous  exudation 
gradually    undergoes    change    into    a   dense   fibroid   tissue, 
mingled,  as  Kokitansky  says,  with  an  abundance  of  fat.     If 
the  process  stop  at  this  point,  soft  or  fibrous  anchylosis  is  the 
result.     More  commonly,  however,  under  favourable  condi- 
tions of  perfect  rest,  proper  food,  and  attention  to  the  health, 
the  exudation  undergoes  change  into  osseous  substance,  so 
that  the  two  bones  become   as   it  were   accurately   welded 
together.     Mr.   South  quotes   the   following   interesting   in- 
stance from  Mayo,  illustrating  what  we  have  described  as 
the  early  stage  of  the  anchylosing  process  : — "  A  young  man 
had  a  lacerated  wound  of  the  ankle,  erysipelas  came  on,  and 
matter  formed  around,  and  made  its  way  into  the  joint,  the 
cartilage  of  which  became  rapidly  absorbed.     The  limb  was 
removed  two  months  after   the   accident.      Upon   a  vertical 
section  being  made  of  the  ankle,  one  common  change  was 
found  to  have  taken  place  in  both  the  jomts,  which  the  upper 
and  imder  surfaces  of  the  astragalus  contributed  to  form.     In 
each  of  these  joints  the  cartilage  had  entirely  disappeared ; 
and  the  denuded  ends  of  the   bones   were  joined   together 
by  a  layer  of  semi-transparent  and  organized  lymph,  from  a 
sixth  to  a  quarter  of  an  inch  in  thickness.     This  union  by 
lymph   was  a  step  towards  union  by   bone.     One  circum- 
stance appeared  to  me  of  peculiar  interest.     The  interior  of 
the  bones  was  perfectly  healthy  ;  but  the  surfaces  to  which 
the  lymph  adhered,  were,  for  the  depth  of  one  or  two  lines, 
extremely  vascular."     There  is  a  kind  of  anchylosis  which 
is   denominated   the   spurious   or  false,   most   common   after 
synovitis,  and  which  depends  on  the  presence  of  masses  of 
exudation  within  the  synovial  capsule,  with  thickening  of 
this  membrane  and  of  the  ligaments.     The  condition  of  the 
muscles  also  seems  to  promote  the  fixed  state  of  the  articula- 
tion,  the   extensors   being  paralyzed   and  wasted,    and   the 
flexors,  which   exert   in  most   instances   a   superior  power, 
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being  contracted,  shortened,  and  atrophied.  Anchylosis  of 
the  bodies  of  the  vertebrae  has  already  been  alluded  to  as 
the  mode  in  which  a  cure  takes  place  after  caries  of  their 
structure  and  ulceration  of  the  intervertebral  ligaments. 
It  is  clear  from  this  that  when  the  destruction  of  these  parts 
has  been  at  all  extensive,  the  avoidance  of  the  deformity  of 
angular  curvature  is  impossible.  Anchylosis  of  some  of  the 
less  important  joints  occurs  almost  naturally  in  old  age. 
Some  rare  instances  are  recorded  in  which  all  the  joints  of 
the  body  became  spontaneously  anchylosed. 

CHRONIC  RHEUMATIC  ARTHRITIS. 

The  chronic  inflammatory  natuj-e  of  this  affection  is 
extremely  well  marked,  but  the  essential  dependence  of 
it  upon  rheumatism  is  not  so  well  demonstrated.  It  occurs 
not  only  after  an  attack  of  acute  rheumatism,  but  after 
injuries  and  bruises,  and  sometimes  without  apparent  cause. 
It  is  very  frequent  in  the  hip,  the  shoulder,  the  knee, 
and  the  articulations  of  the  hand.  AVhen  it  is  fully 
established  in  the  hip  joint,  it  is  said  by  Mr.  R.  Adams 
rarely  or  never  to  extend  itself  to  the  other  articulations. 
Sometimes  both  hips  only  are  attacked.  When  the  knee  is 
the  seat  of  the  disease,  or  the  shoulder,  other  joints  wUl, 
generally,  be  found  more  or  less  implicated.  In  the  case  of 
the  knee,  Mr.  R.  Adams  recognizes  a  first  stage,  "  marked  by 
evidences  of  subacute  inflammation,  such  as  pain,  heat,  con- 
siderable swelling.  This  is  followed  by  a  second  period,  in 
which  the  heat  and  swelling  diminish,  but  the  pain  continues." 
The  disease  m  the  hip  and  shoidder  is  described  by  the  same 
author  as  of  a  more  chronic  character  from  the  commence- 
ment, not  being  attended  with  any  sensation  of  increased 
heat,  or  appearance  of  distension  A  very  marked  diagnostic 
sign  of  this  affection  is,  that  pressing  the  articular-  surfaces 
together,  and  moving  them,  so  as  to  produce  crepitus,  does 
not  cause  any  uneasiness.  A  similar  attempt  in  ulceration 
of  the  cartilages,  or  in  articular  caries,  would  cause  severe 
pain.  We  quote  from  ]SIr.  W.  Adams's  communication  to  the 
Pathological  Society,  the  following  account  of  the  appear- 
ances ordinarily  observed  in  the  advanced  stages  of  chronic 
rheumatic  arthritis. 

"  In  the  hip  joint: — 1st.  Great  enlargement  and  irregularity 
of  shape  of  the  head  of  the  femur,  which  assumes  a  mush- 
room-like form,  in  consequence  of  real  or  apparent  flatten- 
ing of  its  upper  part,  and  nodulated  masses  and  flattened 
ring-like  layers  of  new  bone,  surrounding  the  edge  of  its  ar- 
ticular cartilage,  and  extending  to  a  variable  distance  over 
its  articular  surface.  To  this  mushroom-like  form,  the  appa- 
rent shortening  of  the  neck,  in  consequence  of  its  upper  part 
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being  concealed  by  the  overhanging  margin  of  new  bone  at 
the  edge  of  the  articular  cartUage,  also  contributes.  2ndly. 
Absence  of  articular  cartilage  to  a  greater  or  less  extent,  and 
the  eburnation  of  the  bony  surface.  3rdly.  Nodulated  masses 
of  new  bone  from  the  size  of  a  hemp- seed  to  that  of  a  wal- 
nut, attached  by  thin  peduncles  to  the  synovial  membrane 
on  the  neck  of  the  bone,  or  to  that  of  the  capsular  ligament, 
— more  or  less  spherical  when  small,  but  flattened  and  u-re- 
gular  when  of  large  size.  In  the  os  iimominatmn  : — 1st.  In- 
creased capacity  of  acetabultmi.  2ndly.  Ossification  of  the 
fibro-cartilaginous  rim,  or  cotyloid  ligament.  3rdly.  Absence 
of  articular  cartilage  to  a  greater  or  lesser  extent,  and  ebur- 
nation of  the  exposed  bony  surface.  4thly.  Irregular  osse- 
ous growths  (stalactitic  osteophytes)  on  the  surface  of  the 
bones  external  to,  and  immediately  surrounding,  the  joint. 
In  the  knee  joint,  the  appearances  were  essentially  similar  to 
those  in  the  hip  ;  new  osseous  growths,  of  irregular  form, 
surrounded  the  margins  of  the  ai'ticular  cartilages  of  the 
femur  and  tibia  ;  and  pedunculated  osseous  growths,  in  con- 
siderable numbers,  and  of  all  sizes,  were  attached  1o  the 
synovial  membrane,  both  in  the  notch  and  lining  the  capsule. 
In  addition,  however,  the  articular  cartilages  on  the  condyles 
of  the  femur  presented  a  thickened  nodulated  appearance  in 
their  central  parts."  Mr.  R.  Adams,  describing  the  condi- 
tion of  the  shoulder-joint,  says,  "The  capsular  ligament  is 
occasionally  increased  in  thickness,  and  its  fibres  are  hyper- 
trophied ;  and  it  is  generally  more  capacious  than  natural, 
showing  that  efi'usion  of  synovia  to  a  considerable  amount 
had  existed,  although  the  external  signs  of  this  phenomenon 
axe  not  usually  evident.  When  the  interior  of  the  synovial 
sac  is  examined,  it  will  be  found  to  present  evidences  of 
having  been  the  seat  of  chronic  inflammation.  Bunches  of 
long  organized  fringes  hang  into  the  interior  of  the  syno\'ial 
sac  ;  and  many  of  these  vascular  fimbria",  which  in  the  recent 
state  are  of  an  extremely  red  colour,  surround  the  corona  of  the 
head  of  the  humerus.  We  also  notice  rounded  cartilaginous 
productions,  appended  by  means  of  membranous  threads 
attached  to  the  interior  of  the  various  structures  which  com- 
pose the  joint."  The  size  and  shape  of  these  bodies  is  va- 
rious. The  long  tendon  of  the  biceps  muscle  is  very  commonly 
adherent  to  the  superior  extremity  of  the  bicipital  groove, 
while  that  portion  of  it  which  normally  passes  upwards,  and 
takes  its  attachment  to  the  upper  margin  of  the  glenoid  cavity, 
is  destroyed.  The  articular  -surface  of  the  humerus  is  very 
much  enlarged,  and  extends  itself  over  the  greater  and  lesser 
tuberosities,  and  even  over  the  highest  part  of  the  bicipital 
groove.  The  head  appears  to  be  in  a  line  Avith  the  shaft  of  the 
bone,  instead  of  being  dii-ected  upwards,  inwards,  and  back- 
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wards.     The  cartilage  is  more  or  less  completely  remored,  the 
bone  in  some  parts  eburnated,  in  others  porous.     Nodules  of 
bone,  vegetations,  as  Mr.E,.  Adams  terms  them,  are  throAvn  out 
around  the  margm  of  the  head.     The  glenoid  cavitj^  of  the 
scapula  becomes  much  enlarged,  and  losing  its  oval  shape  as- 
sumes a  more  circular  form.  This,  however,  depends  much  on  the 
position  which  the  head  of  the  humerus  occupies.     The  depth 
of  the  articular  cavity  is  increased  by  osseous  productions 
thrown  out  around  its  margins  ;  its  encrusting  cartilage  is 
removed,  and  the  surface  in  part  is  covered  by  porcellaneous 
deposit,  in  parts  remains  porous.     The  enlarged  head  of  the 
humerus  comes  into  immediate  contact,  in  many  cases,  with 
the  under  surface  of  the  coraco-acromial  vault,  causing  ab- 
sorption and  wasting  of  the  tendons  of  the   supra-spinatus 
and  biceps,  and  the  upper  part  of  the  capsular  ligament.     The 
acromion  process,  the  outer  extremity  of  the  clavicle,  and  the 
coracoid  process,  in  most  cases  become  enlarged,  though  their 
under  surfaces   are  worn  and  eburnated  by  the  friction  and 
pressure  of  the  head  of  the  humerus.     Occasionally,  however, 
they  are  found  atroi^hied,  or  altogether  removed.  It  is  a  remark- 
able cii-cumstance,  particularly  noticed  by  Mr.  R.  Adams, — 
from  whose  article,  in  the  Cyclop,  of  Anat.  and  Phys.,  we 
have  taken  the  foregoing  account, — that,  in  many  cases  the 
acromion  process  is  traversed  in  the  line  of  junction  of  its 
epiphysis,  "  by  a  complete  interruption  of  its  continuity,  as  if 
fractured."     This  has  been  considered  by  several  observers, 
as  well  as  the  destruction  of  the  long  tendon  of  the  biceps, 
to  be  the  result  of  accidental  violence.     Cruveilhier  is  quoted 
by  Mr.  R.  Adams  as  describing  the  bones  of  the  carpus,  in  a 
case  of  chronic  rheumatic  arthritis  of  the  wrist-joLnt,  to  be 
so   confounded  together  into  an  irregular  mass  that  it  was 
difficult  to  say  which  part  each  took  in  the  construction  of 
the  carpal  region.      The  radius  and  the  ulna  undergo  like 
changes  to  those  which  have  been  described  above  ;  the  lower 
surface  of  the  latter  confronting  the  cuneiform  bone  becomes 
smooth  and  polished,  the  inter-articular  fibro-cartilage  havinw 
been  removed.     The  nature  of  the  changes  taking  place  in 
this   disease  have    been   admirably   investigated    by  Mr.  J. 
Adams,    from    whose    communication    to    the   Pathological 
Society,  'oO-'ol,  p.    156,  we  extract  the  followmg   account. 
Rokitansky  regards  the  morbid  process  as  an  intiammatory 
rarefaction,  attended  with  swelling  and  softening  of  the  bone. 
"  After  furnishing  an  osseous  exudation  within  the   texture 
of  the  bone,  and   all  around — an   exudation   which  may  be 
distinguished  by  its  form  and  chemical  composition — it  ter- 
minates in  consecutive  induration."     Mr.  Adams,  from  his 
examinations,  arrives  at  a  different  conclusion.     He  believes 
the  process  to  consist,  "1st,  in  hj'pertrophy  of  the  articular 
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cartilage,  generally  occurring  at  the  circumferential  margin, 
but  occasionally  taking  place  towards  the  central  parts  of  the 
articular  surfaces.  The  new  growth  of  cartilage  takes  place 
principally,  if  not  entirely,  near  to  the  articular  surface."  It 
is  very  similar,  though  not  quite  identical  with  the  original 
cartilage,  a  fibriUated  character  of  the  matrix,  and  the  scat- 
tered, "solitary,  or  imperfectly  grouped  arrangement  of  the 
nuclei  being  the  principal  points  of  difference."  2ndly,  "in 
the  development  of  true  osseous  tissue  in  the  hypertrophied 
cartilage,  ossification  commencing  either  in  the  newly-formed 
cartilage,  or  at  the  junction  of  the  new  with  the  old  carti- 
lage. Ossification  proceeds  more  rapidly  in  the  newly-formed 
and  forming  cartilage,  for  its  growth  is  probably  simultaneous 
with  the  advancing  ossification,  than  in  the  old  articular  car- 
tilage :  so  that  considerable  masses  of  new  bone  are  formed, 
altering  the  configm-ation  of  the  articular  extremities,  whilst 
a  layer  of  articular  cartilage  remams  in  its  normal  position. 
More  slowly,  but  as  perfectly,  ossification  takes  place  in  this 
embedded  layer  of  articular  cartilage.  The  process  resembles 
the  normal  process  of  ossification  in  temporary  cartilage  in 
the  intercellular  matrix  being  the  primary  seat  of  earthy 
impregnation,  and  m  the  enlargement  of  the  cells  in  the  im- 
mediate vicinity  of  the  bone." 

Ejfects  of  dislocations. — The  most  common  cause  of  disloca- 
tions is  a  violent  strain  or  injury  to  the  part ;  but  they  may 
also  come  to  pass  spontaneously,  either  from  abnormal  relax- 
ation of  the  ligaments,  or  from  destruction  of  them  in  conse- 
quence of  disease,  and  muscular  inaction.  Dislocation,  it  is 
affirmed,  may  also  occur  congenitally.  What  we  wish  to 
notice  here  is,  the  changes  which  take  place  in  the  articulating 
surfaces,  when  a  dislocation  has  taken  place,  and  remained  a 
long  time  um-educed.  Rokitansky  describes  these  as  follows  : 
"The  capsule  becomes  enlarged,  and  the  place  of  its  inser- 
tion altered ;  the  articular  cavities  of  the  bones  increase  in  size, 
and  undergo  various  changes  in  form;  and  corresponding 
alterations  are  produced  in  the  articular  heads  or  prominences. 
In  other  cases,  in  which  the  dislocation  is  complete,  the  cap- 
sule wastes,  and  the  bony  cavities  diminish  in  size,  or  are 
filled  with  masses  of  new  osseous  substance ;  the  displaced 
head  of  the  bone  loses  its  character,  and  a  new  joint  is 
formed.  The  cellular  structures  which  surround  the  dislo- 
cated head  inflame,  and  frame  a  new  capsule  around  it,  which, 
for  the  most  part,  fits  closely,  is  of  fibroid  structure,  and  has 
a  serous  lining  ;  whilst  the  pressure  of  the  head,  in  its  new 
position,  occasions  a  shallow,  articular  excavation  beneath  it. 
Li  other  cases,  instead  of  an  excavation  beneath  the  head,  a 
mass  of  callus  springs  up  around  it,  and  forms  either  a  hol- 
low to  receive  it,  or  a  level  surface,  which  the  head  may  be 
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flattened  in  order  to  fit ;  or,  lastly,  the  callus  may  project, 
and  that  which  was  the  articular  head  be  excavated  to  receive 
it.  Sometimes  the  quantity  of  new  bone,  deposited  around  a 
dislocated  head,  is  very  abundant,  and  retains  it  firmly  in  its 
place.  In  dislocations  of  long  standing,  the  pressure  upon 
the  vessels  and  nerves  interferes  with  the  nutrition  of  the 
luxated  bone,  and,  like  the  soft  parts,  it  is  foruid  in  a  state  of 
atrophy." 

Morbid  conditions  of  bursce. — These  small  synovial  sacs  are 
liable  to  be  affected  much  in  the  same  way  as  larger.  They 
may  be  attacked  bj^  inflammation,  more  or  less  acute,  or  quite 
chronic,  resulting  from  rheumatism,  the  abuse  of  mercury, 
or  some  other  constitutional  affection,  or  excited  by  violence, 
or  long-continued  pressure.  The  effusion  which  takes  place 
may,  in  cases  of  a  chronic  kind,  be  a  simple  synovial  or 
serous  fluid  ;  but  when  the  inflammation  is  more  acute,  it  is 
either  a  turbid  serum,  with  flakes  of  fibrinous  matter  floating 
in  it,  or  actual  pus.  Suppuration  sometimes  is  produced  ar- 
tificially, for  the  purpose  of  causing  the  obliteration  of  the 
cavity  of  the  bursa.  The  matter  sometimes  makes  its  way 
directly  to  the  surface  of  the  skin,  and  is  discharged,  but  it 
often,  also,  escapes  into  the  surrounding  cellular  tissue,  and 
diffuses  itself  over  a  considerable  extent.  Sir  B.  Brodie  de- 
scribes this  as  being  of  common  occurrence  after  inflamma- 
tion of  the  bursa  patellaj,  so  that  an  abscess  is  formed  be- 
tween the  skin  and  the  fascia,"  covering  the  whole  of  the 
anterior  part  of  the  knee,  and  liable  to  be  confounded  with 
inflammation  of  the  synovial  membrane  of  the  joint.  When 
severe  inflammation  supervenes,  after  the  puncture  of  a  large 
bursa,  so  much  constitutional  disturbance  is  sometimes  occa- 
sioned that  the  patient  dies.  This  is  more  likely  to  occuj  in 
persons  who  are  in  a  state  of  bad  health.  The  walls  of  an 
inflamed  bursa  sometimes  become  prodigiously  thickened  by 
the  organization  of  layers  of  fibrinous  effusion.  There  is  a 
specimen  in  the  Museum  of  St.  George's,  in  which  the  walls 
of  an  enlarged  bursa  patellse  are  more  than  half  an  inch 
thick,  while  the  cavity,  which  is  comparatively  small,  is  tra- 
versed by  reticulating  laminae  of  false  membrane.  "  When 
the  inflammation  has  been  of  long  standing,"  Sir  B.  Brodie 
says,  "it  is  not  unusual  to  find,  fioating  in  the  fluid  of  the 
bursa,  a  number  of  loose  bodies,  of  a  flattened  oval  form,  of  a 
light  brown  colour,  with  smooth  surfaces,  resembling  small 
melon-seeds  in  appearance.  There  seems  to  be  no  doubt  that 
these  loose  bodies  have  their  origin  in  the  coagulated  lymph, 
which  was  effused  in  the  early  stage  of  the  disease ;  and  I 
have  had  opportunities,  by  the  examination  of  several  cases, 
to  trace  the  steps  of  their  gradual  formation.  At  first,  the 
coagulated  lymph  forms  irregular  masses,  of  no  determined 
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shape,  which,  afterwards,  by  the  motion  and  pressure  of  the 
contiguous  parts,  are  broken  down  into  smaller  portions. 
These,  by  degrees,  become  of  a  regular  form,  and  assume  a 
firmer  consistence,  and,  at  last,  they  termmate  in  the  flat  oval 
bodies  which  have  been  just  described."  The  synovial 
sheaths  sirrroundmg  the  flexor  tendons  of  the  fingers,  as  they 
pass  under  the  annular  ligament,  are  not  unfrequently  the 
seat  of  increased  secretion  of  fluid,  and  of  the  formation  of 
small  bodies,  compared  by  Mr.  K.  Adams  to  graiias  of  boUed 
rice.  "  They  are  foujid  in  vast  numbers  in  the  same  cyst, 
mixed  with  a  more  or  less  considerable  quantity  of  glairy 
synovial  liquid."  They  occasion,  as  they  move  to  and  fro,  a 
distinct  sensation  of  frottement,  and  are  qiiite  identical  with 
those  described  by  Sir  B.  Brodie. 

What  are  called  ganglions  are  small  collections  of  fluids  in 
bursal  cavities  of  new  formation.  They  are  most  frequent 
on  the  back  of  the  wrist  and  forearm.  They  do  not  seem  to 
arise  from  inflammation,  but  rather  to  be  of  the  nature  of 
simple  cysts.  They  are  slightly  movable,  indolent,  and 
painless,  and  appear  to  be  situated  "  in  the  reticular  tissue, 
which  immediately  covers  the  sheath  of  the  extensor  ten- 
dons." To  the  latter  they  are  connected  firmly,  to  the  skin 
but  loosely.  The  consistence  of  their  contents  varies  from 
that  of  limpidity  to  that  of  thick  jelly-like  matter.*  Accord- 
ing to  Velpeau,  these  cysts  occasionally  communicate  with 
the  articular  synovial  cavity. 

*  Some  fluid  of  this  kind,  whicli  we  examined,  was  coagailated,  in  great 
measure  at  least,  by  nitric  acid;  it  contained  a  few  nucleated  granulous 
corpuscles. 
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PKELIMINART  REMARKS. 


The  peculiar  rigidity  of  the  bones,  and  the  large  amount  of 
earthy  matter  entering  into  their  composition,  as  well  as  a 
certain  difficulty  of  making  such  close  and  frequent  examina- 
tions of  them  as  of  other  tissues,  rendered  their  pathology  a 
teiTa  incognita,  until  John  Hunter  demonstrated  the  close 
analogy  which  exists  between  morbid  changes  in  the  hard  and 
soft  textures  of  the  body.  While  we  detect  with  comparative 
ease  variations  in  the  consistency,  vascularity,  and  structure, 
of  the  latter,  the  determination  of  these  points  in  bone  is 
scarcely  ever  attempted,  unless  we  have  to  deal  with  very 
manifest  lesions,  owing  to  the  greater  physical  difficulty  which, 
presents  itself;  hence  our  knowledge  of  the  early  stages  of 
disease,  and  of  the  accompanying  changes,  is  less  satisfactory 
than  it  might  be.  Fine  sections  for  microscopic  examination 
necessarily  alter  the  relation  of,  or  destroy,  the  soft  parts 
that  enter  into  the  constitution  of  bone,  and  therefore  deprive 
us  of  one  important  element  in  the  diagnosis  of  morbid  change. 
Still  much  remains  to  be  done  in  regard  to  investigating  and 
describing  alterations  perceptible  to  the  naked  eye,  and  estab- 
lishing the  links  connecting  certain  bone  diseases  with  cer- 
tain lesions  of  the  system  at  large,  with  which  we  are  ali'eady 
well  acquainted.  The  labour  necessary  to  gain  this  point  is 
probably  greater  than  will  be  performed  in  the  dead-house  of 
an  ordinary  hospital :  and  we  must  not  expect  a  full  solution 
of  such  recondite  questions  of  morbid  anatomy  untQ  we  have 
established  endowed  professorships,  which  may  enable  the 
incumbents  to  devote  theii'  energies  and  time  solely  to  scien- 
tific purposes. 

We  have  passed  over  the  consideration  of  monstrosities  in 
other  parts  of  the  frame,  or  of  their  diseases  during  the  fcetal 
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period.  In  our  remarks  on  the  deformities  oeciiring  in  after- 
life, we  shall  have  occasion  to  allude  to  some  congenital 
malformations  which  are  persistent ;  it  would,  therefore, 
be  inconsistent  to  review  in  detail  the  intrauterine  anomalies 
affecting  the  bone.  After  birth  the  functions  of  the  bones  may 
be  said  to  remain  almost  dormant  for  some  months ;  but  a  pro- 
cess of  hardening  and  consolidation  is  preparing  them  for  the 
greater  tax  that  is  to  be  made  upon  them  when  the  infant  learns 
to  shift  for  itself.  It  is  at  this  period  that  our  attention  is  occa- 
sionally called  to  the  state  of  the  bones,  from  their  de^-elop-  . 
ment  not  taking  place  in  a  ratio  with  the  general  evolution  of 
the  frame.  Instances  are  recorded  of  a  precocious  ossification 
of  parts  that  normally  are  only  membranous  or  cartilaginous 
in  infant  life  ;  but  they  are  unusual.  Thus  the  fontanelles 
may  close  prematurely,  or  the  epiphyses  and  shafts  of  the  long 
bones  be  united  by  bone.  Derangements  are  much  more  fre- 
quent in  the  opposite  direction  ;  an  arrest  of  osseous  growth 
being  caused  by  a  general  defect  of  nutrition  more  immediately 
acting  upon  the  process  of  ossification,  or  inducing  morbid 
states  which  indirectly  affect  the  bones. 

PERIOSTEUM, 

The  intimate  anatomical  and  physiological  relation  of  the 
periosteum  to  the  subjacent  bone  renders  it  advisable  first 
to  consider  the  affections  to  which  it  is  liable.  In  many 
instances,  the  pathologist  would  probably  find  it  impossible 
to  determine  whether  disease  has  commenced  in  one  structure 
or  the  other,  the  more  so  as  periosteal  morbid  action  may  be 
followed  by  similar  products  as  we  see  arising  from  primary 
disease  of  the  bone.  Incipient  inflammation  of  the  membrane 
is  characterized  by  a  red  blush,  a  humid  succulent  appearance, 
and  more  or  less  of  a  serous  effusion,  causing  a  slight  sepa- 
ration from  the  bone.  The  periosteum  may,  as  Lobstein  * 
observes,  be  seen  to  present  this  condition  in  the  vicinity  of 
chronic  ulcers  or  of  old  cicatrices.  As  the  inflammation 
advances,  the  connexion  between  the  membrane  and  the 
bone  becomes  more  lax,  and  the  effusion  exhibits  a  purulent 
character  ;  or  the  separation  may  have  been  so  sudden  and 
extensive,  especially  in  adynamic  individuals,  that,  as  Dr. 
Copland  shows,  before  suppuration  has  time  to  supervene, 
gangrene  of  the  periosteimi  and  necrosis  of  the  bone  result. 
An  inflammatory  process  in  the  periosteum  is  also  essential 
to  the  reproduction  of  bone  after  fractiu-es,  or  other  lesions  of 
continuity  calling  for  repair.  The  membrane  is  peculiarly 
obnoxious  to  syphilis  and  rheumatism — diseases  which  are 
prone  to  fasten  upon  the  fibrous  investment  of  the  bones,  and 
induce  various  secondary  disturbances  of  a  more  or  less  serious 
*  Anatomie  Pathologique,  vol.  ii.  p.  83. 
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character.     Both  chiefly  affect  the  more  superficial  parts  :  the 
periosteum  of  the  skull,  the  sternum,  and  the  tibia,  being  the 
points  most  commonly  attacked.     Syphilitic  inflammation,  or 
at  least  that  which  occurs  in  the  course  of  syphilis,  whether 
as  a  result  of  the  virus  or  of  the  mercurial  treatment,  is  apt 
to  occur  in  numerous  detached  spots,  at  which  tumefaction, 
induration,  the  formation  of  new  osseous  matter,  and  necrosis, 
present  themselves.    Mr.  Stanley*  remarks,  that  the  hardness 
of  a  syphilitic  node  does  not  m  itself  indicate  its  composition, 
as  he  has  found  supposed  osseous  nodes  to  prove  mere  in- 
durated periosteum.      He  also  states  that  the   pericranium 
differs  from  the  fibrous  investment  of  other  bones  in  never 
becoming  ossified.      Rheumatic  periostitis,  like  the  former, 
presents  chiefly  the  chronic  type ;  it  is  more  liable  to  occur 
in  the  vicinity  of  the  joints,  placed  here  to  induce  a  peculiar 
form  of  bony  deposit,  to  which  we  shall  again  refer.     Another 
form  of  periostitis  is  that  frequently  met  with  in  cachectic 
and  scrofulous  subjects  ;  it  is  of  a  sluggish  character,  causing 
greater  thickening  of  the  membrane  and  closer  adhesion  to 
the  bone,  followed  by  suppiu-ation  in  the  tissue,  and  under- 
neath or  upon  it.    The  small  amount  of  pain  and  constitutional 
irritation  resulting  from  a  lesion,  which,  under  other  circum- 
stances, or  in  other  constitutions,  .would  give  rise  to  violeiit 
symptoms,  is  remarkable  ;  while,  in  a  therapeutic  point  of 
view,  the  curability  of  even  very  extensive  lesions  of  this  type 
affords  a  better  ground  for  a  favourable  prognosis  than  we 
should  expect  a  priori.     This  applies  also  to  the  cases  in  which 
scrofulous  periostitis  is  followed  by  exfoliations  of  the  sub- 
jacent bone ;  in  these  cases,  there  appears  to  be  generally  a 
coincident  formation  of  new  bone,  suflicient  to  prevent  not 
only  a  loss  of  strength,  but  even  a  deformity.     In  a  practical 
point  of  view,  we  should  look  upon  these  local  manifestations 
of  the  scrofulous  cachexia  rather  as  a  tendency  to  concentrate 
diseased  action  at  a  distance  from  vital  organs  ;  they  ought  not, 
therefore,  to  be  hastily  interfered  with,  but  should  l)e  regarded 
rather  as  a  safety-valve  to  the  system,  which  may  be  allowed, 
and  even  encouraged  to  act,  until  the  system  itself  is  suffi- 
ciently invigorated  to  elaborate  all  morbid  action.     The  rapid 
evolution  of  scrofulous  affections  of  internal  organs,  after  the 
cure  of  the  disease  just  spoken  of,  as  well  as  the  arrest  of  the 
former  by  a  local  and  superficial  eruption  of  the  disease,  is  of 
too  frequent  occurrence  to  permit  a  doubt  of  the  influence 
exerted  upon  the  system  by  scrofulous  periostitis.     One  of 
the  forms  of  scrofulous  periostitis  not  unfrequently  met  with, 
is  that   giving   rise  to   the   severer  forms  of  panaritium  or 
whitlow  ;  the  periosteum  of  the  phalanges  bemg  the  seat  of 
inflammatory  action.     The  longer  the  dm-ation  of  periosteal 
*  On  Diseases  of  tlie  Bones,  p.  346. 
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inflammation  in  any  part  of  the  body,  the  more  likely  it  is 
that  the  subjacent  bone  will  become  more  or  less  afi'ected  by 
the  process — a  circumstance  easily  explicable  by  the  physio- 
logical relation  existing  between  the  two.  It  is  probable  that 
a  large  number  of  the  osteophytic,  and  other  osseous  growths 
which  form  upon  the  bones  under  various  circumstances,  are 
more  immediately  the  result  of  jjeriostLtis.  The  large  share 
which  this  membrane  takes  in  the  regeneration  of  fractured 
bones,  and  in  the  repair  of  loss  of  substance  from  other  causes, 
as  sho-n-n  by  surgical  observation  and  physiological  experi- 
ments, tends  to  confirm  this  view.  An  examination  of  the 
preparations  of  bones  sawn  thi'ough,  contained  in  pathological 
museums,  further  establishes  the  point.  Thus  we  see  in  St. 
George's  Museum,  (prep.  A.  c.  10.  H.,)  a  femur  considerably 
enlarged  from  inflammation  ;  it  is  in  fact  a  case  of  eccentric 
hypertrophy ;  but  the  section  exhibits  the  shaft  of  the  bone, 
though  more  compact  and  denser  than  normally  of  the  ordinary 
dimensions,  traceable  through  the  deposit  Avhich  has  been 
derived  from  the  periosteum.  This  deposit,  in  its  turn,  ex- 
hibits a  cancellous  texture  adjoming  the  original  surface  of 
the  femiu",  bounded  by  a  compact  lamella  in  contact  with  the 
periosteum.  Here  we  could  scarcely  assume  the  new  osseous 
matter  to  have  been  directly  formed  by  the  old  bone,  because 
in  that  case  we  should  expect  to  see  either  a  more  entire 
fusion  between  the  old  and  the  new  formations,  or  the  latter 
presenting  a  more  complete  identity  with  the  former. 

Females  are  liable  to  a  peculiar  form  of  periostitis,  especially 
after  parturition ;  Mr.  Stanley,  Avho  has  drawn  attention  to  this 
point,  states  that  it  is  remarkable  on  account  of  the  severity 
of  its  eff'ects,  and  on  account  of  its  liability  to  cause  an  error 
of  diagnosis ;  it  afi"ects  the  pelvis,  and  mostly  its  posterior 
part ;  and  when  it  occurs  near  the  hip-joint,  its  symptoms  so 
much  resemble  those  of  disease  of  the  joint,  that  the  two  are 
apt  to  be  confounded.  A  correct  diagnosis  is  material,  as  the 
aflection  is  very  amenable  to  treatment. 

Mr.  Stanley  describes  a  malignant  disease  of  the  periosteum, 
which  he  has  met  with  on  the  bones  of  the  hip,  and  Avhich  he 
attributes  to  long-continued  and  repeated  attacks  of  inflam- 
mation, altermg  its  structure,  and  giving  rise  to  the  growth 
of  a  fungous  excrescence  upon  the  membrane.  This  is  some- 
times soft  and  flocculent  on  its  surface,  A\'ith  a  firm,  greyish, 
gelatinous  base ;  at  others  it  consists  throughout  of  a  firm 
gelatinous  substance  ;  it  is  both  sensitive  and  vascular,  and 
appears  to  possess  a  consider'iole  tendency  to  involve  the 
adjacent  bone  and  soft  parts ;  after  removal  by  operation, 
the  disease  is  apt  to  recur  in  the  adjoining  tissues  ;  it  does 
not,  however,  appear  from  the  cases  recorded  by  Mr.  Stanley, 
that  secondary  formations  of  a  similar  character  occitr  in  other 
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parts  of  the  body  ;  and  he  himself  mentions  one  case  in  which, 
twenty  years  after  the  removal  of  a  leg  aifected  with  this 
disease,  the  individual  continued  in  perfect  health. 


Authors  commonly  commence  the  consideration  of  the  pa- 
thology of  bone  by  an  investigation  of  hypertrophy  and  atrophy 
— two  conditions  which  are  associated  with,  or  are  consecutive 
upon,  various  primary  lesions  ;  they  are  rather  an  element,  or 
a  symptom  of  diseased  action,  than  the  disease  itself.  The 
terms  may  be  objected  to,  when  we  find  them  indiscriminately 
applied  to  morbid  conditions  essentially  distinct ;  thus,  hyper- 
trophy is  used  to  designate  the  increase  of  osseous  matter, 
resulting  from  the  physiological  demands  made  upon  the  shaft 
of  a  long  bone,  after  it  has  become  curved  by  rickets,  as  well 
as  to  the  numerous  forms  of  bony  growths,  of  a  compact  or 
cancellated  structure,  which  we  meet  with  upon  the  surface 
of  the  skeleton.  Again,  authors  use  atrophy  as  a  generic 
term,  under  which  they  class  diseases  so  remote  in  their 
character  from  one  another,  as  absorption  from  pressure  of  a 
tumour,  and  moUities  ossium.  Under  such  circumstances, 
language  is  rendered  rather  a  source  of  confusion  than  a  means 
of  intelligence  ;  and  it  becomes  a  question  whether  it  would 
not  be  advisable  to  eliminate  from  special  pathology  terms 
which  indicate  a  single  element  in  morbid  changes,  or  rather 
the  result  of  morbid  processes,  than  the  nature  of  the  process. 
With  this  disclaimer,  we  shall  first  describe  inflammatory 
conditions  of  bone,  and  incidentally  devote  a  few  remarks  to 
hypertrophy  and  atrophy,  but  confine  their  application  solely 
to  an  increase  or  a  diminution  in  the  normal  size  and  con- 
stituents of  the  bones. 

Occasions  are  sometimes  presented  of  viewing  the  various 
stages  of  infiammation  in  bone ;  and  it  is  manifest  that  the 
osseous  textm-es  are  subject  to  an  increase  in  their  vascular 
contents  as  are  other  organic  tissues.  The  greater  vascularity 
afiects  chiefly  the  lining  membrane  of  the  medullary  and 
cancellous  portions  ;  the  ordinary  symptoms  of  inflammatory 
action  may  be  noted  in  their  incipient  stages  in  surgical 
practice,  but  are  scarcely  seen  in  the  dead-house,  except  in 
conjunction  with  more  advanced  disease  in  adjoining  portions 
of  the  same  bone.  The  first  appreciable  inflammatory  changes 
in  bone,  to  use  Mr.  Goodsir's  words,  "  occur  within  the 
Haversian  canals  ;  these  passages  dilate,  or  become  opened  up, 
as  may  be  seen  on  the  surface  of  an  inflamed  bone,  or  better 
in  a  section.  The  result  of  this  enlargement  of  the  canals  is 
the  conversion  of  the  contiguous  canals  into  one  cavity,  and 
the  consequent  removal  or  absorption  of  all  the  osseous 
texture  of  the  part."     Some  softening  is  observed  to  follow 
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inflammation  in  its  early  stages,  and  this  will  be  accompanied 
by  tumefaction,  at  first  of  a  more  succulent,  subsequently  of 
a  more  indurated  character.  Acute  inflammation  rarely  takes 
place,  except  associated  with  mechanical  injury ;  the  dense 
structure,  and  the  necessarily  slower  process  of  effecting  a 
change  here  than  in  the  soft  tissues,  are  the  reason  why  dis- 
ease of  the  bone  commonly  presents  itself  in  the  chronic  form. 
The  results  of  progressive  inflammation  are  congestion,  exuda- 
tion, suppuration,  caries,  necrosis,  with  the  coincident,  and 
in  many  instances  as  it  were  accidental,  increase  of  bone  in 
adjoining  parts.  An  enlargement  of  the  aifected  portion  is 
almost  invariably  met  with,  and  may  arise  either  from  the 
changes  which  take  place  in  its  interior,  or  by  a  deposit  on  its 
surface,  or  from  both.  The  specific  character  of  the  disease 
in  which  the  inflammation  arises  determines  whether  the 
compact  or  spongy  parts,  the  shafts  or  the  epiphyses,  of  bones 
are  aff'ected,  while  the  part  of  the  skeleton  attacked  is  like- 
wise in  a  measure  dependent  upon  certain  uniform  tendencies 
exhibited  by  various  diseases.  The  spongy  and  medullary 
portions  have  the  greater  proclivity  to  take  on  inflammatory 
action,  and  of  the  hard  bones  those  that  lie  nearest  the  sur- 
face are  the  most  liable  to  become  inflamed.  Unless  resolu- 
tion of  the  first  or  congestive  stage  takes  place,  an  exudation 
of  a  rose-coloured  lymph,  of  a  gelatinous  appearance,  is 
efiected,  which,  as  we  may  observe  in  the  same  preparation, 
passes  through  a  variety  of  shades,  light-red,  yellow,  green- 
ish, or  white,  filling  up  the  cancelli,  or  expanding  the  Haver- 
sian canals.  This  exudation,  in  its  turn,  is  absorbed,  or  becomes 
organized  and  converted  into  new  bone,  or,  yielding  to  the 
continued  morbid  action,  a  destructive  process  ensues.  In 
the  case  of  its  absorption,  or  of  an  arrest  of  the  process,  the 
parts  may  return  to  their  normal  condition,  or  the  bone  re- 
tains a  permanently  disorganized  condition,  M'hich  may  pre- 
sent either  an  increased  condensation  and  induration,  or  an 
abnormal  rarefaction  of  the  bone.  Of  the  former,  we  have 
a  good  instance  in  the  minute  structure  of  goutj'  bone,  where, 
as  we  are  informed  by  Mr.  Ure,*  the  Haversian  canals  ai-e 
enlarged,  and  choked  up  with  cretaceous  matter,  which  also 
lines  the  medullary  canal ;  the  osseous  corpuscles  are  also 
found  to  be  larger  than  usual,  rather  irregularly  scattered, 
and  less  distinct,  and  their  canaliculi  loaded  -w-ith  chalk, 
which  is  sho-rni  by  analysis  to  be  true  carbonate  of  lime,t  and 
not  like  the  tophi  of  adjoining  articulations,  lohosphate  of 
soda ;  Mr.  Ure  states  that  he  has  found  similar  appearances 

*  Lancet,  1847. 
.  t  In  preparing  sections  of  bone  it  is  not  unusual  to  employ  putty  powder ; 
it  some  of  this  insinuates  itself  in  the  Haversian  canals,  we  should  necessarily 
find  some  carbonate  of  lime,  which  might  mislead  the  observer. 
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in  a  femur  of  a  person  labouring  under  rheumatic  arthritis. 
Tlie  latter,  the  rarefied  state  of  bone,  is  that  to  which  the  term 
of  osteoporosis  was  given  by  Lobstein.  This  is  a  condition  * 
commonly  met  with  in  ricketty  individuals,  though  it  is  also 
found  in  advanced  life  in  subjects  who  do  not  appear  to  be 
otherwise  liable  to  rachitis.  The  affected  bone  presents  an 
increase  of  size,  and  a  diminution  of  density,  owing  to  the 
tissue  being  expanded ;  the  surface  of  the  bone  is  irregular, 
and  very  porous.  The  periosteum,  however,  is  not  altered, 
nor  do  the  surroundmg  textures  exhibit  any  pathological 
changes.  The  medulla  may  be  healthy,  or  changed  in  colour 
and  consistency.  The  canals  of  Havers,  and  the  cells,  will 
be  found  enlarged  according  to  the  seat  of  the  injury,  the 
gradual  expansion  inducing  a  thinning  of  the  surrounding 
osseous  layers,  and  eventually  a  commrmication  between  ad- 
joining cavities.  The  condition  may  affect  the  compact  or 
cancellous  tissues  alone  or  together.  "\Vhen  the  cortical  layers 
are  the  seat  of  the  change,  the  appearances  may  mduce  the 
resemblance  of  caries.  Lobstein  describes  the  surface  in  this 
case  as  being  covered  with  a  multitude  of  longitudinal  fibres, 
resembling  those  of  a  foetal  skull.  He  attributes  them  to  the 
development  and  the  action  of  the  periosteal  vessels,  which 
hollow  out  for  themselves  channels  in  the  osseous  substance. 
When  this  variety  of  cortical  rarefaction  is  raised  above  the 
surroundmg  tissue,  it  resembles  one  form  of  osteophyte,  and 
many  of  the  preparations  of  caries  preserved  in  museums  are 
referrible  to  the  same  head.  The  rarefaction  of  the  osseous 
tissue  which  constitutes  osteoporosis,  though  often  inducing  a 
considerable  increase  of  bulk,  is  essentially  distinct  from  the 
process  giving  rise  to  the  formation  of  exostosis,  in  which  the 
generation  of  new  osseous  matter  is  the  characteristic  feature  ; 
the  former  being  essentially  an  atrophic,  the  latter  an  hy- 
pertrophic, condition.  The  term  spina  ventosa,  though  one 
which  has  nothing  but  the  prestige  of  antiquity  to  recommend 
it,  is  applied,  among  others,  to  affections  belonging  to  the 
class  just  considered.  We  will  not  seek  to  perpetuate  it  by 
defining  its  characters,  as  it  is  an  arbitrary  designation,  with- 
out any  acknowledged  and  established  meaning.  Osteopo- 
rosis gives  rise  to  fragility  of  the  bones  affected  with  it,  and 
undoubtedly  takes  its  origin  in  many  of  the  dyscrasise  which 
impair  nutrition  ;  though  we  meet  with  it  occasionally  in  old 
age,  as  a  mere  effect  of  mal-nutrition,  without  any  well- 
marked  symptoms  of  a  constitutional  crasis,  or  of  inflamma- 
tory action.  An  analogy  undoubtedly  exists  between  the 
forms  of  disease  just  adverted  to  and  mollities  ossium,  but  the 
latter  presents  so  peculiar  a  type,  and  is  so  evidently  removed 

*  See  Lobstein,  Anatomie  Pathologique,  vol.  ii.  p.  116. 
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from  anything  like  a  local  affection,  or  from  inflammatory 
causes,  that  we  reserve  its  consideration  for  the  sequel,  and 
now  turn  to  examine  the  phenomena  of  suppuration,  and  the 
formation  of  abscess  in  bone.  This  may  be  diffused,  or  cir- 
cumscribed, as  in  soft  parts.  It  is  secreted  by  the  medullary 
membrane,  and  in  its  turn  excites  more  or  less  reaction  in  the 
surrounding  textures.  The  diffused  form  is  the  most  danger- 
ous, and  may  arise  both  from  severe  mechanical  injury,  and 
from  constitutional  causes.  It  is  commonly  associated  Avith 
phlebitis.  The  pus  occasionally  penetrates  the  bone,  and  an 
escape  having  been  thus  effected,  a  cure  may  be  brought  about 
without  loss  of  limb,  though  the  partial  death  of  the  bone 
will  necessarily  result.  In  circumscribed  abscess  we  find  a 
cavity,  generally  in  or  near  the  epiphyses,  lined  with  a  vas- 
cular membrane.  A  process  of  condensation  or  ossification 
is  seen  to  take  place  in  the  vicinity  of  the  abscess,  while  there 
is  thickening  of  the  adjoining  periosteum,  and  the  surround- 
ing cellular  tissue.  It  is  probable,  as  Mr.  Stanley  remarks, 
that  circumscribed  abscess  is  in  some  cases  attributable  to  the 
softening  of  tubercular  matter,  analogous  to  a  pulmonary 
vomica,  and  that  the  contents  may  be  discharged,  leaviiag  a 
cavity  resembling  a  tuberculous  cavity  of  the  lungs.  The 
circumscribed  abscess,  to  use  the  words  of  the  same  author, 
usually  remains  of  smaU  size,  but  in  some  cases  it  has  en- 
larged much  beyond  the  natural  limits  of  the  bone.  Such  an 
enlargement  of  the  abscess  is  not  the  effect  of  simple  expan- 
sion of  the  walls  of  the  bone ;  for  in  some  of  these  cases  the 
osseous  wall  of  the  abscess  has  increased  in  thickness  with 
the  enlargement  of  the  cavity.  The  process  consists  of  the 
combined  action  of  absorption  on  the  inside  of  the  abscess, 
and  of  osseous  deposit  on  its  outside,  whereby  its  osseous 
walls  may  acquire  any  degree  of  thickness,  according  to  the 
predominance  of  absorption  in  the  one  direction,  or  of  deposit 
in  the  other. 


Chronic  suppuration  accompanies  ulceration  of  bone,  or,  as 
it  is  commonly  called,  caries,  a  slow  absorptive  process  which 
may  occur  in  all  bones,  and  every  part  of  their  structure,  but 
is  most  liable  to  attack  the  cancellous  tissue.  The  bone  pre- 
sents a  more  or  less  eroded  and  cribriform  appearance,  and 
while  absorption  removes  the  tissue  at  one  point,  the  sur- 
rounding parts  are  more  vascular  and  tumefied  than  in  the 
normal  state,  and  the  adjoining  bone  is  commonly  the  seat  of 
new  osseous  deposit ;  or  the  softenmg  process  extends  to  a  dis- 
tance, and  the  bone  is  converted  into  a  soft,  pliable  mass. 
The  more  the  earthy  matter  has  been  absorbed,  the  fewer  the 
number  of  osseous  corpuscles  that  remain ;  untU  they  dis- 
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appear  altogether,  and  in  their  place  we  see  only  a  granular 
substratum,  -with,  fahit  traces  of  the  lamellar  structure.  The 
secretion  is  of  a  sanious,  acrid,  and  foetid  character,  owuig  to 
the  decomposition  which  takes  place,  and  which  is  of  diag- 
nostic value  during  life,  in  determining  the  existence  or  non- 
existence of  disease  of  the  bone.  The  discharge  also  contains 
minute  portions  of  bony  matter,  showing  the  disintegration 
that  is  proceeding ;  and  it  is  very  frequently  mixed  up  with  a 
grumous,  flaky  matter,  resembliag  tubercle,  evidencing  the 
scrofulous  character  of  the  disease.  The  discharge  is  apt  to 
discolour  the  exposed  bone,  and  itself  become  of  a  dirty- 
brown,  after  exposure  to  air,  as  well  as  to  blacken  the  tissues 
and  probes  brought  into  contact  with  it.  Caries  may  com 
mence  in  the  interior  of  a  bone,  as  well  as  on  the  surface.  In 
the  former  case  it  commonly  makes  its  way  outwards.  When 
the  caries  is  superficial,  the  Haversian  canals  are  enlarged, 
and,  to  use  Rokitansky's  description,  the  tissues  within  them 
form,  in  part,  a  disorganized,  soft,  and  shreddy  mass,  infil- 
trated with  ichor,  or  spongy  granulations,  which  easily  bleed, 
grow  from  them  luxuriantly,  and  advance  outwards  over  the 
rough  surface  of  the  bone,  whUst  internally  they  partially  or 
completely  fill  the  enlarged  Haversian  canals.  In  both  cases 
the  bone  appears  porous  or  cancellous,  but  its  colour  difiiers 
in  the  two.  In  the  former,  it  is  discoloured  by  the  contents 
of  the  Haversian  canals  ;  in  the  latter,  it  obtains  various  tints 
of  red  from  the  colovir  of  the  granulations.  When  caries 
affects  cancellous  tissue,  the  bone  acquires  a  livid  red  colour, 
especially  if  the  granulations  be  at  all  abundant ;  it  becomes 
soft,  resembles  a  mass  of  flesh,  traversed  by  a  delicate  and 
brittle  bony  skeleton,  and  is  easily  cut  with  a  knife,  or  yields 
to  light  pressure  with  a  finger ;  lastly,  it  becomes  swollen. 
The  analogy  of  caries  to  ulceration  of  soft  parts  is  manifested 
in  the  mode  in  which  a  cure  is  established,  as  well  as  in  its 
destructive  stages.  A  healthy  stimulus  being  set  up,  the  ab- 
sorption is  converted  into  a  reproductive  process  ;  the  granu- 
lations restore  the  lost  parts,  if  the  chasm  does  not  offer  too 
great  a  tax  upon  the  system,  or  the  cicatrix  is  formed  with 
more  or  less  loss  of  the  original  substance. 


Though  caries  often  accomparies  necrosis,  the  latter  is 
as  distinct  from  the  former  as  mortification  differs  from  the 
ulceration  of  soft  parts.  Necrosis  consists  in  the  death  of  a 
portion,  or  an  entire  bone,  resulting  from  various  internal  or 
external  causes  which  destroy  its  vitality.  The  necrosed  part 
presents  a  dead  white  or  waxy  hue,  or  a  greater  intensity 
of  discoloration  passing  through  various  shades  of  green, 
brown,  and  black ;    changes   attributed  to   the   influence  of 
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the  atmosphere,  or  of  the  decomposing  pus,  though  not 
necessarily  due  to  either.  The  limits  of  the  necrosed  portion 
are  not  always  easily  defined,  and,  at  all  times,  its  outlme  is 

Fig.  162. 


Necrosis  of  the  head  of  the  femur,  acetabulum  and  shaft,  subsequent  to 
amputation,  a.  Necrosed  acetabulum  and  head;  completely  anchylosed 
and  broken  off  at  e  from  the  neck.  /.  Remains  of  the  articular  surfaces 
closely  united,  b.  Neck  and  upper  part  of  the  shaft,  a.  New  bone ;  b.  new- 
bone  undergoing  necrosis;  c.  bone  still  containing  blood  vessels,  and  in 
various  stages  of  inflammation;  d.  a  membranous  septum,  marking  the 
boundary  of  the  dead  and  living  bone. 

extremely  irregular.  It  attacks  chiefly  the  compact  tissue, 
and  is,  tJierefore,  most  frequently  met  with  in  the  shafts  of 
long  bonei-,  from  which  it  rarely  extends  into  the  epiphyses, 
though  instances  of  its  doing  so  are  on  record,  as  in  the  case 
of  the  tibia  ;  in  the  instance  from  which  fig.  127  is  taken,  the 
process  is  seen  to  extend  through  the  neck  of  the  femur  into  the 
head  of  the  bone,  and  eTen  to  affect  the  innominatum.  The 
relative  frequency  of  its  occurrence  in  different  bones,  is 
stated  to  be  in  the  following  order,  the  tibia,  the  femur,  the 
humerus,  the  cranial  bones,  the  lower  jaw,  the  last  phalanx 
of  the  finger,  the  clavicle,  ulna,  radius,  fibula,  scapula,  upper 
jaw,  pelvic  bones,  sternum,  and  ribs.  Though  a  reparative 
process  is  commonly  set  up  m  the  vicinity  of  the  dead  bone, 
which  consists  partly  in  an  attempt  at  separation  and  elimi- 
nation, partly  in  the  reproduction  of  new  osseous  matter 
around  the  necrosed  portion,  the  effort  of  nature  rarely  suf- 
fices for  this  purpose,  and  it  is  necessary  that  surgical  interfe- 
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reiice  should  aid  in  the  removal,  otherwise  the  powers  of 
the  individual  will  probably  be  exhausted  by  the  continued 
drain  upon  the  system.  A  remarkable  instance  of  the  capa- 
bilities of  an  unaided  constitution  occurred  to  us,  while  inves- 
tigating the  effects  of  the  powers  of  phosphorus  in  producing 
UL'crosis  of  the  maxilla.  A  man  came  under  om-  notice,  in 
whom  the  destructive  process  had  caused  death  of  the  body 
and  rami  of  the  lower  jaw  to  such  an  extent  that  the  entire 
bone,  with  the  exception  of  the  condyloid  processes,  came  to 
lie  loose  in  the  cavity  of  the  mouth ;  a  new  jaw  having,  in 
the  interval,  formed  underneath,  and  not,  as  is  usually  the 
case,  as  a  capsule  to  the  necrosed  part.  The  patient's  mouth 
not  being  of  sufficient  size  for  the  extraction  of  the  bone,  he 
sawed  it  across  with  his  own  hand,  and  then  extracted  it  with 
ease.  It  is,  however,  rare  for  the  sequestrum  to  be  so  com- 
pletely separated  from  the  living  tissue  by  the  inflammation 
and  suppuration  set  up  in  its  \'icinity,  and  we  even  have  much 
difficulty  in  determining  sometimes,  in  the  dead  body,  the 
limits  of  necrosis,  as  its  boimdaries  are  imperceptibly  lost  in 
the  healthy  parts.  Rokitansky  describes  the  process  of  sepa- 
ration in  the  following  words  :  "  All  round  the  necrosed  por- 
tion, that  is  to  say,  at  its  margins  and  at  the  part  where  its 
surface  is  exposed  to  that  of  the  healthy  bone,  the  latter  un- 
dergoes a  gradual  expansion,  or  rarefaction  of  its  tissue, 
by  the  enlargement  of  its  Haversian  canals,  assumes  a  rosy 
colour,  and  becomes  succulent.  It  gradually  acquires  an 
areolar  structure,  and  is  thus  more  rarefied  ;  at  length  it  dis- 
appears altogether,  and  a  red,  soft,  sjiongy  substance,  a  layer 
of  granulations,  occupies  its  place.  This  change  is  produced 
by  an  inflammatory  process,  which  gives  rise  to  suppuration 
and  granulation  ;  the  bony  tissue,  beginning  with  the  Haver- 
sian canals,  is  dissolved  by  the  matter  secreted  within  them, 
while  the  granulations  which  shoot  forth  at  the  same  time, 
fill  up  the  enlarged  canals.  The  immediate  result  of  this 
process  is  the  formation  of  a  furrow  of  demarcation,  which 
encircles  the  margin  of  the  dead  bone,  and  is  filled  up  Avith 
granulations,  and,  so  far  as  the  process  is  completed  on  that 
surface,  also  of  the  living  bone,  which  faces  the  dead,  so  far 
is  the  sequestrum  separated."  This  process  farther  estab- 
lishes the  analogy  existing  between  necrosis  of  bone  and  the 
mortification  of  soft  parts,  while  the  description  just  quoted 
corroborates  John  Hunter's  opinion,  and  the  mvestigations  of 
Mr.  Goodsir.  At  the  same  time  the  irregularity  of  the  ne- 
crosed portion,  and  the  luxuriant  growth  of  granulations  from 
the  healthy  part,  often  cause  so  close  a  dovetailing  of  the 
two  that  it  resembles  actual  organic  union,  M-hich  has  misled 
some  observers  in  their  conclusions  respecting  the  nature  of 
the  process.     Mr.  Gulliver  has   shown  by  his  experiments 
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that  dead  bone  may  be  mechanically  introduced  mto  the 
shafts  of  a  healthy  animal,  and  that  a  firm  adhesion  may  be 
established  between  the  two  ;  hence  it  is  a  just  inference  that, 
after  the  morbid  process  is  arrested,  and  a  physiological  heal- 
ing act  set  up,  the  sequestrum  may  be  retained  as  an  mno- 
cuous  foreign  body.  The  experiments  of  Mr.  Gulliver  were 
also  undertaken  with  a  view  to  determining  a  question  long 
agitated,  Avhether  or  not  bone,  once  dead,  is  Hable  to  be  re- 
duced by  absorption  ;  and  his  results  give  a  decided  negative 
to  this  doctrine,  which  had  probably  arisen  from  the  circum- 
stance that  an  exfoliated  portion  of  bone  is  always  smaller 
than  the  cavity  from  which  it  is  removed,  owing  to  the  soft- 
ening and  suppuration  in  the  healthy  bone,  which  has  allowed 
of  the  removal  of  the  former. 

The  process  of  reparation  varies  according  to  the  seat  of 
the  necrosis,  and  the  parts  implicated. 

Necrosis  in  the  outer  lamella;  of  a  bone,  when  accompanied 
by  destruction  of  its  coverings,  including  the  periosteum,  is 
described  by  Mr.  Stanley  as  giving  rise  to  the  following 
changes :  thickening  and  consolidation  of  the  imier  lamellte 
of  the  bone,  inflammation  of  the  surrounding  periosteum, 
occasioning  osseous  deposit  beneath  the  membrane  and  in  its 
tissue,  and  in  this  way  the  dead  bone  becomes  circumscribed 
by  a  thick,  projecting  border  of  new  osseous  substance.  By 
this  means  the  loss  of  substance  is  made  to  appear  even  larger 
than  it  reaUy  is.  When  the  necrosis  commences  within  the 
bone,  a  large  deposit  of  osseous  matter  generally  takes  place 
under  the  periosteum,  and  in  this  maimer  the  sequestrum 
comes  to  be  enclosed  in  a  capsiile,  which  is  perforated  with 
openings  termed  cloacae ;  these  are  not  filled  up  until  the 
dead  bone  has  been  removed.  After  this  has  taken  place, 
granulations  spring  from  the  inner  surface  of  the  shell,  and 
the  cavity  is  gradually  fiUed  with  bony  matter,  so  that,  instead 
of  a  hollow  shaft,  we  find  a  solid  cylmder.  A  remarkable 
fact,  in  connexion  with  cloaca,  has  been  pointed  out  by  Mr. 
Goodsir  ;  viz.,  that  they  are  almost  invariably  opposite  a 
smooth  or  unaltered  portion  of  the  surface  of  the  dead  shaft, 
and  that  they  result  from  the  pus  thi-o^vn  off  from  the  granu- 
lating internal  surface  of  the  new  shaft  making  its  way  to 
the  exterior,  by  those  parts  not  yet  closed,  in  consequence  of 
having  been  opposite  to  portions  of  the  old  shaft,  which  had 
not  afforded  separate  osseous  centres.  For  those  not  familiar 
with  Mr.  Goodsu-'s  researches,  we  may  add,  that  this  fact  is 
one  upon  which  he  bases  his  doctrine,  that  the  reproduction 
of  new  bore  depends  not  so  much  upon  the  periosteum  as 
upon  th  picula3  of  bone  which  remain  attached  to  it,  and 
which  /as  centres  of  ossification.  "  When  the  entire  shaft 
of  a  be    /,"  he  says,  "is  attacked  with  violent  inflammation, 
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there  is  generally  time,  before  death  of  the  bone  takes  place, 
for  the  separation  of,  more  or  less,  numerous  portions  of  its 
surface.  When  the  entire  periosteum  has  separated  from  the 
shaft,  it  carries  with  it  the  minute  portions  of  the  surface  of 
the  bone.  Each  of  these  is  cohered  on  its  external  surface 
by  the  periosteum,  on  its  internal,  by  a  layer  of  granulations, 
tlie  result  of  the  organized  matter  which  originally  filled  the 
Haversian  canals  ;  the  gradual  enlargement  and  subsequent 
blending  of  which  ultimately  allowed  their  contained  vascular 
contents  to  combine  with  the  layer  of  granulations  just  de- 
scribed, and  to  form  the  separating  medium  between  the  dead 
shaft  and  its  mmute  living  remnants.  These  minute  sepa- 
rated portions,  after  having  advanced  somewhat  in  deve- 
lopment, appear  when  carelessly  examined,  particularly  in 
dried  specimens,  to  be  situated  in  the  substance  of  the  peri- 
osteiim,  and  have  been  adduced  by  the  advocates  of  the 
agency  of  that  membrane  in  forming  new  bones,  as  evidences 
of  the  truth  of  their  opinions." 

Mr.  Stanley's  views  differ  from  those  of  the  just  named 
author,  inasmuch  as  he  attributes  the  main  ossifying  power 
to  the  periosteum  itself,  though  he  does  not  deny  that  a  ca- 
pability for  restoring  lost  bone  resides  also  in  the  portions 
of  origmal  bone,  detached  from  its  surface  and  remaining 
attached  to  the  periosteum,  i:i  the  articular  ends  of  the  ori- 
ginal bone  and  the  soft  tissues  around  the  periosteum,  or 
around  the  bone,  if  the  periosteum  has  been  destroyed. 

The  surface  of  the  new  bone  is  at  first  very  ii-regular  and 
rugged ;  and  if  a  section  be  made,  the  central  cylinder  and 
the  external  capsiile  exhibit  a  well-marked  boundary.  The 
more  time  has  elapsed  for  the  curative  process  to  have  been 
established,  the  more  the  normal  appearance  of  the  surface  is 
restored,  and  the  more  completely  the  separation  is  obliterated. 
The  period  in  which  the  necrosis  and  the  subsequent  reproduc- 
tion take  place,  varies  much,  both  according  to  the  cause  of 
the  lesion  and  the  constitution  of  the  individual.  The  more 
rapid  and  complete  the  death  of  a  portion  of  bone,  the  more 
speedily,  on  the  whole,  the  reparative  process  is  found  to 
take  place  ;  while  a  sluggish  and  protracted  dying  of  the 
osseous  tissue,  especially  when  resulting  from  causes  con- 
nected with  a  cachectic  state  of  the  blood,  or  other  constitu- 
tional maladies,  will  be  followed  by  a  slow  process  of  re- 
generation. 

RHACHITIS. 

The  most  important  and  prevalent  disease  of  mal-nutrition — 
to  employ  the  most  general  term  that  suggests  itself — which 
we  have  to  consider  in  the  osseous  system,  and  which  modifies 
the  characters  of  other  maladies  that  supervene,  as  it  tends 

3  c 
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to  affect  the  entire  bodily  frame,  is  that  known  as  rhachitis, 
or  rickets.  While  frequently  associated  with  inflammatory 
conditions,  it  is  not  essentially  an  inflammation ;  and  while 
one  of  its  symptoms  is  a  diminution  of  the  consistency  of  the 
osseous  texture,  it  neither  exclusively  consists  in  rarefaction 
of  the  bone  ;  nor  does  it  manifest  those  organic  and  chemical 
changes  which  constitute  the  peculiar  disease  known  as  mol- 
lities  ossium.  Owing  to  one  feature  havmg  been  regarded  by 
different  observers  as  characteristic  of  the  disease,  analogies 
have  been  repeatedly  set  down  as  proofs  of  identity.  While 
a  general  debility  is  the  chief  constitutional  feature  of  the 
disease,  a  deficiency  in  the  earthy  matter  of  the  bones  is  the 


Section  of  the  femur  of  a  ricketty  child  cut  with  a  knife.  .T'lf  shaft  con 
sists  throughout  of  cartilaginous  and  gelatinous  substances  mtermixea  ana 
disposed  in  cells ;  it  is  observahle  that  a  greater  quantity  of  cartilage  exists 
in  the  middle  of  the  shaft  and  towards  the  interior  curve  than  at  any  otner 
part.    St.  Bartholomew's  Museum,  1. 34. 

chief  local  phenomenon,  yet,  as  Mr,  Stanley  correctly  sug- 
gests, the  ricketty  bone  is  not  simply  a  soft  bone ;  but  it  under- 
goes, during  the' development  and  subsidence  of  the  disease, 
a  series  of  curious  and  somewhat  complex   changes.     The 
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affection  is  especially  one  of  early  childhood  ;  the  first  symp- 
toms being  commonly  manifested  at  the  period  when  we  expect 
the  child  to  leave  its  mother's  arms,  and  to  assert  its  inde- 
pendence. Guerin  found,  that  of  346  cases,  209  were  affected 
between  the  first  and  third  years  ;  only  three  were  congenital ; 
and  34  occurred  between  the  ages  of  four  and  twelve  ;  148 
were  males,  and  198  females.  We  commonly  first  perceive  a 
change  in  the  conformation  of  the  lower  extremities,  which 
is  commonly  referred  to  premature  attempts  at  walking,  and 
the  mechanical  effect  of  the  pressure  of  the  trunk  upon  the 
undeveloped  limbs.  That  physical  influences,  in  some  mea- 
sure, determine  the  curvature,  may  not  be  denied  ;  but  that 
they  are  but  a  trifling  cause,  may  be  inferred  from  the  often 
surprising  rapidity  with  which,  during  a  continuance  of  the 
physical  influences,  but  under  improved  regimen  and  medical 
treatment,  the  curvatures  are  rectified.  A  contorsion  of  the 
bones  of  the  pelvis,  of  the  spine,  the  thorax,  the  upper  ex- 
tremities, and  malformations  of  the  skull,  may  follow  upon 
those  of  the  legs.  That  the  disease  does  not  consist  in  a  simple 
absence  of  the  due  proportion  of  phosphate  of  lime,  is  shown 
by  the  coincident  tumefaction  of  the  epiphysis,  the  swelled 
joints,  which  but  too  often  add  to  the  deformity  just  spoken 
of.  The  swelling  depends  upon  the  exudation  of  a  reddish 
serum  into  the  enlarged  cancelli  and  canals,  the  osseous  cor- 
puscles, at  the  same  time,  exhibiting  a  deficiency  or  an  entire 
absence  of  earthy  contents ;  so  that  in  cutting  a  bone  thus 
affected,  the  knife  meets  with  no  resistance.  The  periosteum, 
at  the  same  time,  is  pulpy  and  thickened,  and  more  than 
usually  adherent  to  the  bone.  The  chemical  constitution  of 
the  bone  appears  to  undergo  a  change  beyond  the  mere  ab- 
sence of  the  lime  salts  ;  the  character  of  the  cartilaginous 
framework  being  itself  altered  m  constitution.*  There  is  a 
diminution  of  the  salts,  varying  according  to  the  intensity  of 
the  disease  ;  they  may  be  reduced  as  low  as  eighteen  per  cent., 
while  there  is  a  uniform  increase  of  fatty  matter  to  about  six 
per  cent. ;  it  also  appears  that  the  fluoride  of  calcium,  of  which 
there  is  always  an  appreciable  amount  in  healthy  bone,  is 
absent  in  rickets. 

In  the  analysis  of  ricketty  bones,  it  is  important  to  select 
the  bone  before  the  reparative  process  is  set  up.  When  this 
is  effected,  the  swellings  subside,  and  the  distortions  may, 
by  the  mere  improvement  of  the  general  health,  be  much 

*  In  deference  to  the  high  authority  of  Mr.  Stanley,  and  on  account  of  the 
weight  which  his  statements  necessarily  carry  with  them,  we  deem  it  our 
duty  to  advert  to  an  error  which  has  crept  into  his  chapter  on  Rickets 
(Stanley  on  the  Bones,  p.  218).  He  states  that  in  nckets  it  has  been  shown 
that  the  cartilage  yields  neither  chondrine  nor  gelatine ;  this  is  based  upon  an 
analysis  given  in  Simon's  Animal  Chemistry  (Syd.  Soc.  Ed.  vol.  u.  p.  407),  of 
a  case  of  osteo-malacia,  and  not  of  rhachitis. 
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diminislied,  and  even  altogether  removed ;  or  if  this  be  im- 
possible, a  deposit  of  bone  takes  place  in  such  a  manner  as 
to  correct  the  infirmity,  and  give  the  patient  a  limb  useful  for 
the  ordinary  purposes  of  life.  The  supplementary  ossification 
is  found,  on  a  vertical  section  of  a  long  bone,  to  be  chiefly  on 
the  concave  side ;  so  that  this  part  of  the  shaft  may  present 
double  and  treble  the  thickness  of  the  opposite  side.  The 
structure,  at  the  same  time,  is  very  dense,  and  of  ivory  tex- 
ture. In  flat  bones,  as  in  those  of  the  skidl,  which  is  generally 
unduly  large  in  ricketty  subjects,  there  is  a  uniform  thickening, 
which  becomes  a  matter  of  serious  importance  in  regard  to  the 
intellectual  development  of  the  mdividual,  when  the  cranial 
cavity  is  contracted.  That  this  is  the  case  in  many  cases  of 
idiocy,  and  especially  in  that  form  to  which  cretinism  leads, 
is  very  probable.  In  some  instances,  the  thickening  of  the 
bone  afl'ects  the  capacity  of  the  foramina ;  thus,  it  has  been 
observed,  that  the  foramen  ovale  has  been  narrowed  by  an 
enlargement  of  the  base  of  the  occipital  foramen  in  epilepsy. 
In  this  disease,  osteophytic  projections  are  frequently  met 
with,  which,  however,  do  not  come  under  the  head  of  ricketty 
productions.  A  peculiar  form  of  disease  of  the  cranium  has 
been  described  by  Elsasser,*  as  occurring  in  rhachitis,  and 
characterized  by  softening,  thinning,  and  perforation  of  the 
occiput.  The  bone  is  atrophied,  soft  and  porous  ;  and  nume- 
rous openings  are  observed  along  the  lambdoidal  suture,  and 
in  the  body  of  the  bone,  with  the  exception  of  the  occipital 
protuberance.  The  perforations  may  amoimt  to  as  many  as 
thirty ;  and  in  place  of  bone,  they  are  filled  up  only  by  the  dura 
mater  and  pericranium,  which  are  adherent  to  one  another. 
It  is  not  necessarily  a  fatal  disease  ;  about  one  half  of  the  cases 
are  said  to  prove  fatal  under  symptoms  of  cerebral  and  spinal 
irritation.  The  afl'ection  commonly  manifests  itself  between 
the  third  and  sixth  month  of  infant  life  ;  the  child  exhibiting 
much  restlessness,  and  a  fear  of  all  contact  with  the  occiput. 
If  it  survives,  the  usual  ricketty  distortions  of  the  skeleton 
supervene. 

To  conclude  the  subject  of  rickets,  and  to  avoid  repetition, 
we  will  at  once  examine  the  malformations  to  which  it  gives 
rise  in  the  various  parts  of  the  skeleton. 

We  have  already  had  occasion  to  allude  to  curvature  of 
the  lower  extremities  ;  it  is  one  of  the  most  ordinary  symp- 
toms of  rhachitis  ;  it  varies  in  amount  from  a  slight  devia- 
tion of  the  bones  of  the  leg  from  their  ordinary  shape  and 
direction,  to  the  most  extravagant  distortion,  instances  of 
which  are  preserved  in  most  anatomical  museums.  The  efiect 
of  such   irregularity  is   to  diminish  the  stature  of  the  in- 

*  Der  weiche  Hinterkopf,  ein  Beitrag  zur  Physjologie  und  Tathologie  der 
ersten  Kindheit.   Stuttgart,  1843. 
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di\idual,  and  to  render  his  gait  clumsy  ;  but  even  if  the 
distortion  has  been  rectified  or  anticipated,  the  effect  of  the 
constitutional  derangement  is  to  stunt  the  growth.  Mr,  Stanley 
expresses  himself  thus  on  the  subject : — "  In  long  bones 
the  defective  growth  in  length  is  often  such  that  they  are 
not  more  than  half  their  natural  dimension  ;  but  in  the  direc- 
tion of  their  thickness  it  is  not  so  constant ;  thus  thigh-bones, 
a  third  or  even  a  fourth  shorter  than  natural,  are  often  of 
their  natural  thickness.  Occasionally  other  phenomena  are 
observed  in  the  ricketty  skeleton ;  some  of  its  bones  are 
distorted,  whilst  others  are  of  their  natural  figure  and  length  ; 
but  from  the  failure  of  growth  in  the  direction  of  their  thick- 
ness, are  so  slender  as  to  present  the  characters  of  extreme 
atrophy.  In  the  lower  limbs  the  weakness  of  the  system, 
which  gives  rise  to  curvatures  in  the  bones,  also  occasions 
a  yielding  of  the  ligaments  of  the  knee  and  ankle  joints  ; 
hence  these  distortions  of  these  joints,  from  the  yielding  of 
their  ligaments,  become  part  of  the  phenomena  of  rickets. 
And  there  are  instances  of  such  distortions  of  the  knee  and 
ankle  joints,  unaccompanied  by  any  bending  of  the  bones.* 

The  distortions  of  the  pelvis  resulting  from  rhachitis  con- 
stitute a  subject  deserving  the  serious  attention  of  the  ac- 
coucheur ;  their  bearing  upon  the  health  and  life  of  the 
married  female  ought  to  stimulate  the  medical  man  to  have 
an  especial  regard  to  the  prevention  of  pelvic  malformation 
in  the  female  child.  A  sort  of  natural  protection  appears 
to  be  afforded  to  the  pelvis  against  the  inroads  of  rhachitis, 
for  numerous  Distances  are  recorded  in  which  individuals, 
with  well-developed  rickets  in  the  lower  extremities  and 
spine,  escaped  any  distortion  of  the  pelvic  bones.  With 
few  eUceptions,  the  irregularities  of  the  pelvic  diameters  are 
due  to  rickets  ;  they  are  caused  by  lateral  contraction,  by  an 
approximation  of  the  acetabula,  by  antero-posterior  narrow- 
ing, from  an  advance  of  the  sacrum,  or  by  an  asymmetrical 
deformity,  due  to  an  arrest  in  the  growth  of  one-half  of  the 
pelvis.  In  all  these  cases  the  mechanism  of  parturition  will 
be  interfered  with  in  proportion  to  the  amount  of  malforma- 
tion, and  it  is  the  brim  which  will  be  found  to  be  chiefly  at 
fault,  though  each  part  individually,  or  all  collectively,  may 
be  involved  in  the  deformity.  "  In  most  cases  of  partial  de- 
formity at  the  brim,"  observes  Dr.  Ramsbotham, f  "the 
lateral  diameter  is  increased  in  size  nearly  in  the  same  pro- 
portion as  the  conjugate  is  diminished ;  but  however  much 
the  width  from  ilium  to  ilium  may  exceed  the  ordinary 
dimensions,  the  increased  space  thus  obtained  will  in  no 
degree  make  amends  for  the  diminution  from  the  sacrum  to 

*  Stanley  on  the  Bones,  p.  224. 

t  The  Principles  and  Practice  of  Obstetric  Medicine,  p.  39. 
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tlie  pubes;  because  it  is  necessary  that  there  should  not 
exist  less  than  a  certain  quantity  of  available  room  in  every 
direction  to  permit  the  child's  transit."  From  the  sacrum 
having  to  support  the  entire  spinal  column,  the  lower  lum- 
bar vertebroe  and  the  base  of  the  sacrum  are  very  apt  to  be 
thrown  forward  where  there  is  deficient  cohesion,  and  the 
consequence  will  be  a  diminution  of  the  conjugate  diameter. 
In  this  case  the  diameter  of  the  outlet  is  frequently  found 
enlarged.  The  ilia  will  not  present  the  usual  expansion,  the 
crests  of  the  ilia  will  be  nearer  to  one  another  than  in  a 
normal  pelvis,  and  the  female  will  probably  also  present  a 
hollow-backed  appearance.  The  sacrum  is  commonly  de- 
prived of  its  concave  form,  and  exhibits  a  more  rectilinear 
anterior  sui'face,  or  as  Smellie  has  observed,  the  vertebrae  that 
compose  it  ride  over  one  another,  and  form  a  protuberance 
in  the  part  that  ought  to  be  concave.  These  malformations 
cause  those  varieties  in  the  form  of  the  pelvis,  which  have 
been  termed  the  elliptical,  heart,  or  kidney-shaped,  or  figure 
of  eight  pelves.  An  oblique  form  in  which  the  ilio-pectinal 
eminence  of  one  side  approaches  nearer  to  the  promontory  on 
one  side  than  on  the  other,  was  first  shown  by  Nagele  to 
result  from  anchylosis  of  one  sacro-iliac  symphysis ;  these 
pelves  present  a  very  characteristic  appearance,  and  look  as  if 
one  half  of  the  pelvis  and  the  acetabulum  had  been  forcibly 
pushed  over  to  the  opposite  ilium  ;  hence  the  diameter  from 
the  sound  sacro-iliac  union  to  the  opposite  acetabulum  will 
be  very  much  diminished,  while  the  interval  between  the 
anchylosed  symphysis  and  the  other  acetabulum  will  be  not 
only  not  diminished  but  even  increased.  An  excellent  de- 
lineation of  this  and  several  other  forms  of  distorted  pelvis 
are  to  be  found  in  Dr.  E,amsbotham's  Atlas  of  Midwifery.* 
The  ricketty  distortions  of  the  pelvis  are  probably  never  met 
wdth  unaccompanied  by  spmal  curvature  ;  though  the  latter 
may  occur  without  materially  influencing  the  pelvic  diameters. 

SPINAL  CURVATURES. 

To  one  variety  of  spinal  curvatures  we  have  already  alluded, 
that  in  which  there  is  a  projection  inwards  of  the  lumbar 
vertebrse — lordosis.  This,  however,  is  not  ordinarily  a  primary 
aflection  of  the  spine,  but  one  secondary  to  a  curvature  that 
has  formed  higher  in  the  column,  and,  owing  to  the  sigmoid 
form  of  the  normal  spine,  calls  for  a  compensating  inclination 
in  the  opposite  direction,  which  will  necessarily  take  place 
w^here  there  is  a  natural  tendency  forwards.  It  may  also 
result  secondarily  from  obliquities  of  the  pelvis  and  coxalgia, 
which  would,  however,  act  difi'erently  from  the  last-named 

*  The  Pi-inciples  and  Practice  of  Obstetric  Medicine  and  Surgery,  &c.,  bv 
Francis  H.  Eamsbotham,  M.D.,  London,  1841. 
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lesion,  inasmuch  as  they  would  induce  a  lateral  deviation, 
as  well  as  a  projection  forwards ;  in  so  far,  therefore,  we 
differ  from  Mr.  Shaw's  views,  who  states  that  rickets  have 
no  share  m  producing  lateral  curvature  in  females.  The 
main  primary  ciu'vature  of  the  spine  belonging  to  rhachitis, 
and  the  one  that  is  more  important  than  any  other,  on  account 
of  the  frequency  of  its  occurrence,  as  well  as  on  account  of 
the  misery  it  inflicts  upon  the  patient,  and  the  great  deformity 
produced,  is  kyphosis,  also  known  as  the  angular  curvature, 
Pott's  malady,  or  the  hump-back.  This  is  almost  invariably 
the  result  of  inflammation  and  caries  of  the  bodies  of  one  or 
more  of  the  dorsal  vertebrae,  or  of  their  intervertebral  sub- 
stances, causing  a  collapse  of  several  vertebrae,  and  conse- 
quent backward  projection  of  their  spines,  and  an  approxima- 
tion of  the  corresponding  ribs.  This  disease  universally  com- 
mences early  in  life  ;  previous  to,  or  about  the  period  of, 
second  dentition.  A  backward  curvature  occurs  later  in  life 
as  the  result  of  senile  atrophy  of  the  bodies  of  the  vertebrae, 
which  has  nothing  in  common  with  the  angular  curvature  of 
rhachitis.  Lateral  curvature  of  the  spine,  or  scholiosis,  is 
rarely  of  a  ricketty  character — it  may  be  primary  or  se- 
condary; and  presents  an  illustration  of  the  law  of  compen- 
sation, equally  with  the  cmvatures  previously  considered. 
To  avoid  returning  to  the  subject  of  spinal  curvattu-es,  we  add 
the  following  remarks  on  this  deformity.  The  primary  curve 
generally  occurs  in  the  dorsal,  while  the  compensating  cur- 
vature, in  the  opposite  direction,  is  found  in  the  lumbar 
region  ;  and  as  the  former  is  most  frequently  to  the  right,  the 
latter,  as  a  legitimate  consequence,  is  most  often  to  the  left 
side.  This  distortion  chiefly  affects  the  female  sex,  and  may 
be  brought  on  by  irregular  muscular  contraction,  or  by  defi- 
cient action  of  the  muscles  of  oiic  side  of  the  trunk,  whether 
owing  to  want  of  exercise,  or  actual  disease,  such  as  pleurisy, 
or  a  paralytic  affection.  When  the  deformity  results  from 
rickets,  the  primary  curvature  will  probably  be  found  to  have 
taken  place  in  the  lumbar  region,  while  the  dorsal  is  se- 
condarily affected.  The  various  malformations  of  the  spine, 
which  we  have  considered,  are  not  always  isolated  ;  but  may 
be  complicated  with  one  another,  as  they  are  associated  with 
deformities  of  other  parts  of  the  skeleton.  That  the  thorax 
should  be  implicated  whenever  the  dorsal  vertebrae  of  the 
spinal  column  are  affected,  may  be  inferred  from  the  relation 
the  latter  bears  to  the  cavity,  as  well  as  to  the  ribs  and  the 
sternum  combining  to  form  it. 

The  most  common  malformation  of  the  thorax  consists  in 
a  flattening  of  the  sides,  with  a  projection  of  the  sternum, 
and  a  swelling  of  the  sternal  ends  of  the  ribs  ;  this  gives  rise 
to  the  so-called  pigeon-breast.     It  is  very  frequently,  but  not 
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necessarily,  associated  with  angular  curvature  of  the  spine  ;  for 
in  some  cases  of  this  disease  the  ribs  are  raised  and  not  flat- 
tened, and  the  lower  end  of  the  sternum,  instead  of  being 
forced  out,  is  actually  drawn  in,  owing  to  the  ribs  not  being 
lengthened,  and  the  thorax,  in  consequence,  assumes  a  more 
globular  form.  The  thorax,  in  all  cases  of  ricketty  distortion, 
approaches  the  pelvis  unduly,  and  the  abdominal  cavity  will 
thus  be  diminished.  A  depression  of  the  sternum  is  very 
common  in  ricketty  subjects  ;  the  whole  length  of  the  bone 
being  marked  by  a  more  or  less  deep  fiuTow,  while  the  ribs 
are  curved  outwards.  In  both  cases  just  mentioned,  the 
sternum  does  not  deviate  from  the  mesial  Ime ;  a  displace- 
ment of  this  bone,  as  well  as  of  the  thoracic  parietes,  accom- 
panies lateral  curvature  of  the  spine ;  in  this  case,  to  employ 
the  description  of  Rokitansky,  the  thorax  seems  displaced  in 
the  opposite  direction  to  the  convexity  of  the  dorsal  curve, 
and  the  whole,  or  more  commonly  the  lower  end  only,  of  the 
sternum,  swerves  from  the  mesial  line  in  the  same  direction  ; 
the  axis  of  the  thorax  itself  inclines  towards  the  convex  side 
of  the  dorsal  curve.  One  consequence  of  this  deviation  is, 
that  that  half  of  the  thorax  which  is  on  the  convex  side  of  the 
curve  is  lower  than  the  other,  and  approaches  the  pelvis ; 
when  there  is  considerable  curvature  the  false  ribs  touch  the 
ilium,  or  even  project  into  the  iliac  fossa.  But  in  extreme 
cases  of  combmed  lateral  and  posterior  curvature  in  the  lower 
dorsal  region,  the  thorax  assumes  the  contrary  position  ;  the 
ribs  which  pass  from  the  concavity  of  the  curve,  force  the 
chest  to  the  opposite,  the  convex  side ;  the  sternum  diverges 
in  the  same  direction,  and  the  sunken  half  of  the  thorax  is 
that  on  the  concave  side  of  the  curve.  The  ribs  are  packed 
closer  together  on  the  concave  than  on  the  convex  side ; 
hence  the  dimensions  of  the  two  lateral  halves  of  the  thorax 
are  much  altered,  the  one  on  the  concave  side  being  contracted 
in  its  antero-posterior,  but  enlarged  in  its  lateral  diameter, 
while  the  reverse  is  the  case  on  the  convex  side.  The  ribs, 
independently  of  any  morbid  change  of  structure,  suffer  con- 
siderable changes  in  form  and  outline  in  these  deformities — 
becoming  more  or  less  flattened,  and  being  more  or  less 
turned  on  their  axis,  according  to  the  dislocation  of  the  ver- 
tebrae. The  scapulae  follow  the  distortion  of  the  spine,  and 
also  exhibit  other  evidence  of  being  the  actual  seat  of  textural 
derangement.  The  upper  extremities  present  similar  dis- 
tortions to  those  seen  in  the  lower  extremities  in  very  ad- 
vanced cases  of  rhachitis ;  the  bones  are  ill  developed,  flat- 
tened, and  variously  ciirved,  while  the  epiphyses  are  en- 
larged. Dr.  Fan-e*  states  that  he  has  met  cases  in  which  the 
upper  extremities  were  bent  by  rickets,  when  the  lower  extre- 
*  Quoted  by  Mr.  Stanley,  loc.  cit.  p.  226. 
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mities,  and  the  rest  of  the  body,  exhibited  no  signs  of  the 
disease.  If  any  further  proof  were  required  that  rickets  is 
essentially  a  constitutional  disease  of  the  same  family  as 
scrofula  and  tubercle,  and  that  its  phenomena  are  not  the 
mere  result  of  mechanical  pressure,  such  cases  as  those  of  Dr. 
Farre  would  afford  it ;  still  it  is  important  not  to  overlook 
the  physical  influence  of  the  weight  of  the  body  m  promo- 
ting distortions,  as  we  thereby  obtain  a  valuable  indication 
for  treatment ;  for,  while  everything  should  be  done  to  cor- 
rect the  vitiated  state  of  blood,  it  is  wise  at  the  same  time  to 
remove  all  unnecessary  strain  or  pressure  from  any  part  of 
the  frame,  and  to  afford  such  support  to  the  weaker  points 
as  mechanical  ingenuity  may  suggest. 


CHAPTER  XLIII. 


ADVENTITIOUS    GROWTHS. 


Under  this  head  we  shall  consider  the  various  enlargements 
of  an  homologous  character,  termed  exostoses  and  osteophytes, 
and  among  which  we  may  also  class  enchondroma,  as  well  as 
the  heterologous  growths  met  with  in  bone.  Bony  timiours 
are  commonly  treated  of  as  hypertrophies ;  we  adopt  our 
arrangement  partly  for  convenience,  and  partly  because,  as 
we  have  already  stated,  there  is  a  broad  distinction  between 
the  increase  of  the  normal  texture,  from  mere  hypernutrition, 
and  the  grotesque  and  extravagant  forms  springing  out  of 
various  morbid  conditions,  to  which  we  shall  have  to  advert. 
Besides,  the  various  forms  of  so-called  hypertrophy  are  so 
frequently  complicated  with  other  diseased  conditions  that  it 
is  impossible  to  determine  which  group  predominates ;  nor 
can  an  arrangement  of  the  tumours  of  the  bone,  as  Mr.  Stan- 
ley observes,  be  founded  on  the  place  of  their  origin,  since 
many  of  them,  identical  in  nature,  arise  indifferently  from 
the  periosteum,  the  compact,  or  the  cancellous  tissue  of  bone. 

ENCHONDROMA. 

We  follow  the  example  of  Mr,  Stanley,  and  consider,  first, 
the  abnormal  production  of  cartilage  in  connexion  with  bone, 
or,  as  it  has  been  termed,  by  Professor  Miiller,  *  enchondroma. 
It  consists  essentially  of  the  same  chemical  and  microscopic 
elements,  as  true  cartilage,  and  occurs  more  frequently  in  bone 
than  in  any  other  physiological  tissue  of  the  body  ;  the  bones 
of  the  fingers  and  toes  being  chiefly  liable,  though  the  ribs, 
vertebrae,  and  sternum  are  not  exempt,  and  cases  are  recorded 
where  the  skull,  the  ilium,  and  the  long  bones  have  been 
attacked. 

Miiller  refutes  the  theory  of  its  belonging  to  the  family  of 
scrofula,  and  attributes  it  to  a  peculiar  formative  process  in 
bone,  in  consequence  of  which,  the  embryonic  primitive 
formation  of  cartilage  takes  place,  and  is  kept  up  without 
the  attainment  of  consolidation,  or  the  more  perfect  organi- 

*  Ueber  den  feineren  Bau  der  Krankhaften  Gescliwulste,  1838,  p.  31. 
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zation  of  the  products.  The  enchondroma  appears  to  possess 
an  independent  Yitality,  it  is  radically  cured  by  amputation, 
and  appears  never  to  enter  into  combination  with  any  other 
changes  in  the  bone. 

The  tumour  may  originate  within  the  cancellous  tissue,  or 
on  the  suj-face  of  the  bone.  The  rapidity  and  extent  of  its 
growth  varies,  but  generally  it  is  of  slow  progress,  and  does 
not  exceed  the  size  of  an  orange.  \Vh^en  seated  within  the 
bone,  the  latter  gradually  expands  with  the  development  of 
the  tumour,  yet  it  is  unaccompanied  by  pain  or  disorganiza- 
tion of  the  adjoining  parts  ;  when  external  to  the  bone  it  ex- 
hibits a  lobulated  arrangement,  and  is  surrounded  by  a  fibrous 
sheath. 

The  central  variety  presents  a  semi-elastic  feel,  and,  on 
section,  the  knife  passes  through  a  thin  crackling  shell  of 
bone,  and  then  exhibits  a  white  cartilaginous  mass,  which 
is  occasionally  found   to    contain   some   small  cells,    while, 


^'^rC^^A^ 
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Enchondroma.  Portion  of  the  tumour  removed  from  the  lumbar  vertehrse 
of  a  soldier,  consisting  of  nodules  of  cartilage  of  various  forms,  with  the 
microscopic  features  of  foetal  cartilage.  In  the  centre  of  some  of  the  nodules 
there  are  small  portions  of  cancellous  bone ;  the  centres  of  others  are 
softened.    St.  Bartholomew's  Museum,  xiv.  ii. 

in  some  tumours  there  is  an  interlacement  of  fibrous  tissue, 
in  which  the  cartilage  is  embedded,  thus  approximating  to 
fibro-cartilage.  They  may  be  solitary,  or  occur  in  large 
numbers  in  the  same  individual.  A  remarkable  instance  is 
recorded  in  the  Reports  of  the  Pathological  Society  of  Lon- 
don,* of  a  boy,  in  whom  the  slightest  blow  produced  tumours 
of  this  kind.  At  the  time  of  observation  he  presented  fifteen 
or  sixteen  of  these  swellings,  on  the  fingers  and  metacarpal 
bones,  one  of  which  had  attained  the  size  of  an  orange,  and 
required  removal,  solely  on  account  of  its  bulk.  The  super- 
ficial variety,  though  microscopically  and  chemically  identical 
*  1848-49,  p.  lis. 
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with  the  central  form,  is  characterized  by  the  absence  of  an 
osseous  shell :  it  is  met  with  chiefly  in  the  pelvis,  on  the 
cranium  and  the  ribs.  Lebert,  who  confirms  the  descriptions 
and  all  the  details  of  Miiller,  gives  some  cases  which  fell 
under  his  own  observation,  one  of  which  is  particularly  in- 
teresting, as  showing  the  development  of  the  cartilage,*  the 
characters  of  which  were  not  at  once  apparent  to  the  naked 
eye  from  the  highly  vascular  condition  of  the  tumour.  There  is, 
generally,  no  disposition  to  ossification,  though  Rokitansky 
states  that  he  has  observed  this  metamorphosis  in  the  aggre- 
gate variety.  The  disease  is  chiefly  met  with  in  early  life, 
and  appears  to  be  commonly  due,  as  Miiller  has  shown,  to 
mechanical  injury  interfering  with  the  due  development  of 
bone  at  that  period.  A  case,  accompanied  by  a  delineation, 
in  which  there  was  partial  ossification,  is  given  m  Vogel's 
Pathological  Anatomy,  f 

EXOSTOSIS. 

Osseous  growths,  consisting  of  true  bone,  are  di-vided  into 
exostoses  and  osteophytes ;  the  difference  being  marked  rather 
by  their  form  and  their  cause,  than  by  the  etymology  of  the 
terms,  or  their  proximate  constitution.  As  no  theory  is  im- 
plied, and  no  false  impressions  are  likely  to  arise  by  theii- 
employment,  the  names  are  more  suitable  than  any  other  that 
we  might  select.  Rokitansky  defines  exostosis  as  a  purely 
bony  mass,  set  upon  a  bone,  forming  with  it  an  organic  whole, 
and,  where  it  is  possible,  originating  or  proceeding  from  the 
bone ;  when  its  development  is  complete,  and  often  at  the 
beginning  of  its  growth,  its  texture  is  homologous  with  that 
of  its  base  and  point  of  origin,  whether  compact  or  spongy. 
The  former  is  the  most  frequent ;  and  it  attains  a  hardness 
which  has  given  rise  to  the  term  of  Ivory  exostosis  ;  while  its 
colour  is  generally  whiter  than  that  of  the  bone  from  which  it 
springs.  Of  the  density  of  these  exostoses  the  best  proof  is 
that  operators  are  sometimes  unable  to  remove  them  ;  in  St. 
George's  Hospital  Museum  we  find  an  exostosis  _  from  the 
orbit  which  sloughed  off  on  the  application  of  caustic,  though 
Sir  Astley  Cooper  had  previously  failed  in  sawing  it  off ; 
there  is  another  specimen  in  the  same  museum  about  one  inch 
and  a  half  in  diameter,  which  took  one  hour  to  remove,  and 
more  than  one  saw  was  spoiled  during  the  time.  The  exos- 
tosis may  be  entirely  sessile,  or  it  resembles  a  mushroom  in 
its  mode  of  growth,  presenting  a  constriction  at  its  base, 
which,  though  it  may  penetrate  deeply,  is  so  fine  as  to  be 
imperceptible  during  life.  Rokitansky  so  absolutely  denies 
the  complication  of  the  compact  and  spongy  exostosis,  that 

*  Physiologie  Pathologique,  torn.  ii.  p.  212. 
t  Dr.  Day's  translation,  1847,  p.  582. 
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we  must  specially  refer  to  an  instance  which  was  exhi- 
bited at  the  Pathological  Society  of  London,*  in  1850,  and 
which  was  remarkable  both  on  account  of  its  size,  and  be- 
cause the  base  and  pedicle  were  compact,  while  the  remainder 
was  cellular.  The  surface  of  these  exostoses  is  smooth,  and 
their  outline  is  commonly  a  segment  of  a  circle,  or  of  an 
ellipse  ;  their  cause  is  an  idiosyncracy  of  the  individual  not 
referable,  as  far  as  we  can  trace,  to  any  definite  constitutional 


Spongy  exostosis  on  the  femur,  witti  a  broad  Tiase  and  pointed  processes 
directed'  downwards ;  the  section  shows  a  cancellous  structure,  surrounded 
by  a  shell  of  compact  bone.  The  walls  of  the  femur  and  the  medullary 
cavity,  in  the  situation  of  the  exostosis,  are  perfectly  sound.  St.  Bartholo- 
mew's Museum,  i.  186. 

taint.  Some  of  the  hard  exostoses  we  meet  with  are  mani- 
festly mere  hypertrophies  of  the  normal  prominences  of  the 
bone  upon  which  they  are  seated  ;  thus  we  see  the  tuberosity 
of  the  tibia,  the  styloid  process  and  similar  parts,  give  rise  to 
these  formations  ;  an  instance  occurs  in  the  malum  coxae  senile, 
where  an  exuberant  development  of  bone,  probably  owing  to 

*  See  Report  for  1850-51,  p.  149. 
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an  arthritic  process,  takes  place  on  the  trochanter,  and  round 
the  neck  of  the  former,  which  it  entirely  overhangs.  The 
bones  of  the  skull  are  the  most  ordinary  site  of  hard  exostosis  ; 
it  is  also  seen  ia  the  long  bones,  and  in  the  pelvis,  where 
they  may  prove  an  obstacle  to  parturition.  The  microscopic 
appearances  are  described  by  Rokitansky  as  exhibiting  a 
very  considerable  nxxmber  of  peripheral  lamellae,  in  which 
long  corpuscles  are  observed.  The  Haversian  canals  are  small, 
and  far  apart,  many  of  them  being  surrounded  by  a  distinct 
and  isolated  system  of  lamellae  ;  large  tracts  present  no  cor- 
puscles, while  at  other  spots  they  are  clustered  together  in 
dense  groups.  No  new  tissue  is  discoverable  in  the  ivory 
exostosis. 

Spongy  exostoses  differ  from  the  compact  variety,  in  being 
composed  of  cancelli,  containing  medullary  matter,  and  sur- 
rounded by  a  shell  of  bone  ;  they  vary  much  more  in  size  and 
outline  than  the  former  ;  they  spring  from  the  cancellous  or 
compact  tissue  of  the  bone,  and  their-  surface  is  continuous 
with  that  of  the  latter.  In  some  cases  the  medullary  cavity 
of  the  bone  is  immediately  continuous  with  that  of  the  ex- 
ostosis, so  that  this  resembles  a  diverticulum.  The  spongy 
exostosis  occurs  at  all  periods  of  life — when  it  has  attained  a 
certain  size  it  generally  remains  permanent.  Rokitansky  de- 
scribes a  process  of  condensation  alternating  with  one  of  rare- 
faction ;  it  is  by  the  latter  that  he  considers  the  growth  of 
the  spongy  exostosis  outwards  to  be  chiefly  affected. 

OSTEOPHYTES. 

The  osteophyte  was  first  characterized  by  Lobstein  as  a 
bony  vegetation  which  grows  from  the  surface  of  the  bone,  or 
encircles  the  articulations,  and  offers  the  most  varied  forms. 
It  is  distinct  from  exostosis,  in  not  forming  well-defined  local 
tumours  that  are  more  or  less  circumscribed.  It  is  not  de- 
veloped batween  the  layers  of  the  compact  tissue,  and  their 
surface  is  rough,  while  the  texture  appears  to  differ  more 
from  that  of  the  matrix  than  it  does  in  the  exostosis.  The 
osteophyte  sometimes  bears  a  close  resemblance  to  certain 
forms  of  coral.  The  osteophyte  chiefly  affects  the  more 
vascular  portions  of  bones,  as  their  articular  ends,  their 
rough  lines,  or,  in  the  skull,  the  sutural  cartilages  ;  because, 
as  Rokitansky  remarks,  it  is  generally  the  product  of  an  in- 
flammatory process  in  the  superficial  part  of  the  bone,  and  in 
the  periosteum  ;  and  hence  it  is  very  commonly  found  adjoin- 
ing and  surrounding  not  only  portions  which  are  inflamed, 
carious,  or  necrosed,  but  also  spots  of  bone  affected  with 
various  other  diseases,  which  in  some  stage  of  their  existence 
have  occasioned  a  reaction  in  the  tissue  of  the  bone.  Thus 
we  may  refer  the  osteophyte,  in  an  individual  case,  to  simple 
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inflammation,  to  rheumatic  or  gouty  inflammation,  to  syphilis 
or  other  causes.  Gluge  *  appears  to  admit  one  variety  of 
osteophyte  only,  which  he  describes  under  the  term  of  osteo- 


F[G.  166. 


Osteophytes,  occupying  the  lower  end  of  the  femur.  The  whole  exterior  of 
the  bones  is  roughened  by  the  growth  of  irresular  plates  and  pointed  processes 
or  osseous  substance.  A  large  canal,  for-ned  by  ulceration,  passes  through 
the  bone  just  above  the  condyles;  arouad  the  lower  part  of  each  condyle 
is  a  broad  rim  of  new  bone.  From  a  man  set.  3.i,  with  long-standing  disease 
of  the  bone.    St.  Bartholomew's  Museum,  i.  201. 

phyton  gelatinosum,  as  forming  by  the  ossification  of  a  fluid, 
gelatinous  mass,  efl"used  on  the  surface  of  the  bone  ;  the  mass 
consists  of  granular  cells,  which  are  successively  converted 
into  cartilage  and  bone  corpuscles,  which  are  disposed  in 
rows,  or  layers,  forming  lamellae  or  spiculaj  at  right  angles  to 
the  bone  ;  a  reddish  jelly-like  fluid  continues  to  sui-roimd  the 
new  bone,  which  is  sometimes  discharged  in  large  quantities, 
and  thus  induces  the  erroneous  assumption  that  we  have  to 
deal  with  carcinomatous  degeneration. 

The  diffused  and  fibro -reticular  osteophyte  of  Lobstein,  or 

what  Ptokitansky  terms  the  velvety  villous  osteophyte,  forms 

an  osseous  layer  investing  a  bone  that  is  otherwise  healthy, 

sometimes  removable,    sometimes   firmly   soldered   to  it ;    it 

*  Atlas  der  Pathologischen  Anatomie,  1850,  Art.  Osteophyte. 
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commonly  presents  the  coloxir  of  the  bone,  or  it  may  be  dis- 
coloured ;  by  a  lens  it  is  found  to  present  a  furrowed  sur- 
face, or  to  be  composed  of  minute  upright  spiculEe  ;  the 
small  channels  which  separate  the  osseous  ridges  being  in  the 
direction  of  the  vessels  of  the  periosteum.  This  variety  is  a 
very  common  accompaniment  of  inflammatory  affections  of  the 
bone — it  is  the  one  which  Rokitansky  has  observed  to  occui' 
in  females  dying  shortly  after  parturition,  and  has  therefore 
called  the  puerperal  osteophyte.  The  subject  has  not  attracted 
the  notice  of  English  pathologists,  but  the  authority  of  Roki- 
tansky's  name  renders  some  attention  to  it  imperative.  The 
layer  of  new  bone,  he  says,  varies  in  thickness  from  a  very 
thm  film  to  half  a  line,  and  more ;  generally  occupies  the 
frontal  and  parietal  bones,  but  is  sometimes  found  covering 
the  whole  inner  surface  of  the  cranial  vault,  and  scattered  in 
patches  over  the  base  of  the  skull.  It  exhibits  the  same 
mode  of  development  as  other  forms  of  ossification ;  it  pre- 
sents itself  in  all  females  who  die  either  of  puerperal  dis- 
ease, or  from  other  causes,  after  the  third  month  of  preg- 
nancy, or  shortly  after  parturition.  The  complete  incorpora- 
tion of  the  exudation  with  the  old  bone  causes  an  increased 
thickness  of  the  latter,  which  is  rendered  more  evident  by 
repeated  pregnancies.  Rokitansky  appears  to  regard  the 
puerperal  osteophyte  as  a  uniform  accompaniment  of  preg- 
nancy ;  he  does  not  seem  to  refer  any  of  the  sympathetic 
symptoms  of  this  condition  to  the  deposit,  nor  does  he  state 
that  it  is  ever  reabsorbed ;  but  he  enforces  his  position  by  the 
contrast  which  the  frequency  of  this  growth  in  women  who 
are  pregnant  or  have  been  recently  confined,  offers  with 
its  rarity  in  other  persons.  Exudations,  he  says,  are  de- 
posited on  the  vitreous  table  in  both  sexes  and  at  all  ages, 
but  they  are  less  extensive  than  the  puerperal  osteophyte, 
and  are  usually  confined  to  the  neighbourhood  of  the  longi- 
tudinal furrow.  Rokitansky' s  second  variety  of  osteophyte 
is  the  splintered  or  laminated  form,  presentmg  itself  in 
excrescences  and  lamellae  several  lines  in  length,  of  a  conical 
shape,  and  terminating  in  a  sharp  point,  which  are  found 
chiefly  in  the  neighboui-hood  of  the  cancellous  parts  of 
bone  affected  with  caries. 

The  next  form  of  osteophyte  which  we  have  to  consider  is 
that  which  appears  to  be  mainly  the  result  of  gouty  and 
rheumatic  affections ;  it  is  distinguished  by  forming  ex- 
crescences of  a  warty  and  stalactitic  character,  which  are 
developed  in  the  vicinity  of  joints  of  persons  labouring  under 
those  diseases  ;  the  articvdar  surfaces  may  be  partially  absorbed 
and  present  patches  of  enamel-like  deposit,  while  the  neAv 
osseous  formations  are  thrown  out,  as  it  were,  to  support  the 
defective  mechanism.     The  osteophyte  produced  under  such 
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circumstances  sometimes  surrounds  the  joint  and  gives  rise  to 
a  bony  anchylosis.  The  bodies  of  the  vertebrae  are  frequently 
found  united  to  one  another  by  osseous  vegetations,  extending 
over  two  or  more  bones,  like  bridges  ;  they  are  analogous  to 
the  callus  uniting  fractures,  but  appear  to  be  the  result  of 
some  constitutional  cause.  Similai"  bony  ridges  are  also  ob- 
served to  form  between  the  ribs. 

The  botryoidal,  or  cauliflower  osteophyte,  is  described  by 
Lobstein  as  a  large  sessile  tumour,  which  is  more  or  less 
compact  at  the  base,  and  becomes  spongy  towards  the  sur- 
face, sometimes  attaining  the  size  of  the  head  of  a  seven- 
months'  child  ;  it  occasionally  merely  forms  a  capsule  to  other 
heterogeneous  matters,  such  as  scirrhous,  fibrous,  fungous 
tumours,  and  the  like.  Lobstein's  general  theory  of  osteophytic 
growths  is,  that  they  consist  mainly  of  an  ossification  of  the 
tissues  surrounding  the  bone  ;  according  to  this  view,  the 
diffused  osteophyte  is  nothing  but  ossification  of  the  cellular 
tissue,  uniting  the  periosteum  to  the  bone  ;  the  fibro-reticular 
osteophyte  an  ossification  of  the  periosteum  itself,  the  flat 
and  styloid  form  the  ossified  tendinous  and  aponeurotic 
fibres,  while  the  botryoidal  variety  and  that  causing  an- 
chylosis is  attributed  to  ossification  of  the  intermuscular 
cellular  tissue  ;  he  denies  the  inflammatory  origin  of  the 
malady,  and  sets  it  down  to  a  morbid  hypertrophy  ;  though, 
in  that  case,  it  would  be  scarcely  consistent  to  speak  of 
ossification  of  the  various  tissues  ;  but  we  should  regard  it 
as  essentially  an  outgrowth  from  the  bone  itself.  This  it 
certainly  appears  to  be  in  the  majority  of  instances  ;  the 
original  constitution  or  the  morbid  taint,  rendering  the  bone 
a  nidus  for  diseased  growth,  the  character  of  the  latter  is 
determined  by  its  matrix.  Lobstein's  theory,  however,  may 
be  held  to  apply  in  those  rare  cases  in  which  we  find  the 
osseous  growths  produced  indiscriminately  in  the  soft  parts 
and  upon  the  skeleton ;  Mr.  Stanley*  relates  several  in- 
stances of  this  kind,  in  which  bony  growths  have  appeared 
in  various  situations  and  in  considerable  number,  either 
simultaneously  or  in  quick  succession.  They  generally  occur 
early  in  life  ;  an  arrest  in  the  development  of  the  morbid 
formation  taking  place  at  manhood,  there  is  reason  for  as- 
summg  an  hereditary  predisposition. 

FIBROrS    GROWTHS. 

Fibrous  tissue  is  developed  within  or  iipon  the  bone  and 
gives  rise  to  tumours,  which  in  the  former  case  are  svir- 
rounded  by  an  osseous  envelope ;  they  present  more  or  less 
elasticity  according  to  the  density  of  the  inclosed  growth  ; 
offer  a  grey,  opaque  character,  and  yield  gelatine  on  boiling ; 
*  On  the  Diseases  of  Bones,  p.  212. 
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they  occur  chiefly  in  spongy  bones,  as  the  articular  ends  of 
long  bones,  in  the  vertebrae,  the  upper  and  lower  jaw,  the 
scapula  and  ossa  innominata.  Fibrous  tumours  may  attain 
an  enormous  size  ;  thus  a  specimen  in  St.  Bartholomew's 
Hospital,  alluded  to  by  Mr.  Stanley,  which  grew  from  the 
humerus,  measured  three  feet  in  circumference.  Though  non- 
malignant,  there  seems  to  be  a  tendency  to  reproduction 
after  surgical  removal,  which  has  not  been  observed  in 
enchondroma ;  in  which  growth  we  noticed  the  occasional 
development  of  fibrous  tissue,  and  the  perfect  security  from 
relapse.  Fibrous  tumours  and  enchondroma  present  no 
features  by  which  they  may  be  distinguished  during  life  ;  the 
lobulated  surface  is  not  peculiar  to  the  latter.  Mr.  Adams* 
exhibited  a  fibrous  epulis  springing  from  the  cancelli  of  the 
lower  jaw,  of  the  size  of  an  orange,  forming  a  large  lobulated 
mass. 

OSTEOID  TUMOUR. 

A  transition  form  of  osseous  disease  which  intervenes 
between  the  simple  bony  tumours  hitherto  considered,  and 
the  malignant  affections  of  bone,  is  the  osteoid  tumour  of 
Professor  Miiller,  or,  as  it  is  called  by  Mr.  Stanley,  the  malig- 
nant osseous  tumour.  It  has  been  alluded  to  by  other 
authors  under  various  terms  ;  but  their  introduction  would 
only  perpetuate  the  confusion  which  in  pathology  cannot 
be  too  much  deprecated.  Miiller  describes  it  thus  : — The 
osteoid  tumour  is  irregularly  lobulated,  and  is  developed 
with  more  or  less  rapidity  from  the  surface  of  a  bone,  and 
consists  maurly  of  osseous  tissue,  in  the  interstices  of  which 
a  non-ossified  substance  is  found  of  the  consistency  of  fibro- 
cartUage,  which  also  forms  the  covermg  of  these  growths  ; 
the  bony  matter  is  more  or  less  porous,  and  presents  all  the 
characters  of  true  bone,  while  the  other  constituent  offers  a 
greyish  white  colour,  is  somewhat  vascular  and  of  firm  con- 
sistency and  difficult  to  tear.  The  microscope  displays  in  it 
a  dense,  fibrous  network,  with  minute  interstices  containing 
but  few  cells  and  nuclei ;  it  is  not  cartilaginous  in  structure 
or  chemical  composition,  containing  neither  gelatine  nor 
chondrine.  These  tumours  result  from  a  constitutional 
diathesis,  (an  osteo-plastic  diathesis,  as  it  is  termed  by  Lebert,) 
leading  to  a  local  formation  of  bone,  which,  in  its  turn,  is 
destructive  to  the  system.  One  tumour  commonly  appears 
on  a  bone,  and  numerous  others  subsequently  form  on 
different  parts  of  the  skeleton,  and  at  last  the  osteoid 
growths  are  even  developed  in  the  soft  tissues,  whether  the 
primary  tumour  have  been  surgically  interfered  with  or 
not.  Mr.  Stanley,  who  gives  three  cases  of  the  affection, 
*  Report  of  Pathol.  Society,  1817,  p.  111. 
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states  the  characteristic  features  to  consist  in  a  tendency  to 
grow  round  the  lower  part  of  the  femur,  just  above  its 
condyles,  and  around  the  upper  part  of  the  tibia,  just  below 
its  head ;  in  a  tendency  to  assume  an  oblong,  rather  than 
the  globular  form,  which  belongs  to  many  other  tumours  of 
bone  ;  and  in  the  absorbent  glands,  when  contaminated  in 
this  disease,  assuming  the  form  of  hard,  isolated,  movable 
tumours. 


Of  the  various  forms  of  cancer,  the  encephaloid  variety  is 
found  to  aifect  bone  most  frequently ;  it  occurs  either  in  the 
infiltrated  form,  or  in  the  shape  of  a  tumour.  Either  may 
be  primary  or  consecvitive,  though  idiopathic  cancer  of  bone 
is  of  rare  occurrence  ;  it  is  particularly  liable  to  follow  mam- 
mary carcinoma.  Tuberiform  cancer,  according  to  Cruveil- 
hier,  differs  from  infiltrated  cancer  as  lobular  from  ordinary 
pneumonia ;  uncircumscribed  cancer  being  more  commonly 
limited  to  one  bone,  or  part  of  a  bone,  while  carcinomatous 
tumours  are  commonly  the  result  of  a  cancerous  cachexia. 
Cancer,  in  blocks,  according  to  the  same  author,  exclusively 
attacks  the  medullary  tissue,  infiltrated  cancer  sometimes 
affects  exclusively  the  periosteum,  the  bone,  or  the  medulla, 
or  two,  or  more,  at  once ;  the  same  individual  may  present 
each  variety  of  site,  showing  the  identity  of  the  different 
forms. 

Cruveilhier  considers  the  compact  tissue  of  bones  not  in 
itself  susceptible  of  becoming  the  seat  of  tuberiform  cancer  ; 
in  the  few  cases  in  which  it  has  been  found  affected,  he  ex- 
plains the  process  by  a  previous  transformation  of  the  com- 
pact into  spongy  bone,  a  notion  regarded  by  Dr.  Walshe  as 
fanciful.  In  the  infiltrated  form  of  encephaloid,  the  can- 
celli  and  Haversian  canals  are  filled  witli  a  reddish,  fatty- 
looking  substance,  which  causes  an  absorption  of  the  can- 
cellar  septa,  and  thus  becomes  one  of  the  various  morbid 
conditions  to  which  a  great  fragility  of  the  bones  is  attri- 
butable. A  case  of  primary  medullary  cancer  of  the  femur, 
which  has  fallen  iinder  our  notice,  and  was  regarded,  during 
life,  as  a  rheumatic  affection  of  the  hip  joint,  exhibited, 
at  the  post-mortem,  a  remarkable  fragility  of  the  affected 
femur,  the  neck  of  which  was  broken  during  removal,  the 
cancellar  tissue  of  the  bone  appeared  rarefied  and  filled 
with  a  reddish  fat,  and  it  was  only  by  the  microscope  that 
the  carcinomatous  nature  of  the  deposit,  which  was  pecu- 
liarly well  marked,  was  revealed.  It  is  doubtful  whether 
the  infiltrated  may  be  converted  into  the  aggregated  form  ; 
encephaloid  tumours,  liowever,  in  bone,  attain  a  considerable 
size,  distending  into  a  cyst,  or,  according  to  Mr.  Stanley,  in 
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some  rare  instances  being  accompanied  by  increase  of  thick- 
ness of  the  bone,  which  gi\es  to  the  tumour  the  character  of 
a  solid  mass  of  bone.  Cruveilhier  remarks,  that  it  is  cha- 
racteristic of  cancer,  not  to  give  rise  to  any  new  development 
of  bone.  The  shell  occasionally  yields  and  breaks,  and  the 
growth  of  the  cancer  being  unimpeded,  increases  with  sud- 
den rapidity,  while  the  severe  pain  is  lessened.  The  tissue 
presents  the  characters  of  medullary  cancer  ;  it  varies  in  vas- 
cularity ;  at  times,  either  fi-om  the  large  number  of  small  arte- 
ries passing  through  the  growth,  or  from  the  vicinity  of  a 
large  artery,  it  puts  on  the  character  of  an  erectile  or 
aneurismal  tumour ;  the  diagnosis  in  this  case  is  of  great 
importance  in  reference  to  treatment,  as  an  erroneous  assump- 
tion of  the  vasciilar  nature  of  the  disease  would,  as  it  has 
done,  lead  to  the  application  of  ligatures,  a  proceeding 
necessarily  useless.  The  epiphysis  of  the  long  bones,  espe- 
cially of  the  femur,  the  tibia,  and  the  humerus,  are  chiefly 
liable  to  be  affected  with  medullary  carcinoma ;  the  bones  of 
the  head  and  face,  the  ribs,  sternum,  and  pelvis  are  also 
subject  to  be  attacked.  The  fragility  which  was  noticed  in 
the  individual  case  before  alluded  to,  is  a  quality  often  spoken 
of  by  authors  as  associated  with  cancer,  without  determining 
or  assuming  the  existence  of  actual  carcinomatous  disorgani- 
zation of  the  bone  ;  it  is  also  observed  in  deep-seated  consti- 
tutional affections  of  a  syphilitic,  scorbutic,  and  arthritic  cha- 
racter, and  cases  are  recorded  of  extreme  fragility  as  a  mere 
result  of  old  age  ;  it  is  not,  therefore,  inconsistent  to  assume 
that,  when  accompanying  carcinomatous  affections,  it  may  be 
the  result  of  an  atrophic  state  resulting  from  mal-nutrition, 
without  being  necessarily  accompanied  by  any  actual  carcino- 
matous degeneration  of  the  bone.  Lobstein,  who  devotes  an 
entire  chapter  to  the  consideration  of  fragility  of  the  bones, 
relates  a  case  of  such  extreme  fragility  in  an  adult  female,  that 
pressiu'e  of  one  finger  on  the  head  of  the  tibia  caused  the  bone 
to  give  wuy  :  the  bones  were  very  porous,  and  a  white,  milky 
fluid  exuded  from  them  when  compressed  ;  the  cartilaginous 
basis  of  the  bones  seemed  altogether  to  have  disappeared, 
and,  excepting  the  glutseus  maximus,  the  abdominal  muscles 
and  deltoid,  all  the  muscular  tissue  was  converted  into  fat. 
Rokitansky,  who  gives  a  similar  case,  is  of  opinion,  that  we 
have  to  deal  with  a  peculiar  form  of  encephaloid  infiltration 
characterized  by  the  milky  juice. 

The  areolar,  or  gelatiniform  variety  of  cancer,  is  occasionally 
met  with  in  bone.  Mr.  Stanley  records  a  case  affecting  the 
bone  of  a  finger,  and  another  occurring  in  a  rib.  Eokitansky 
relates  one  in  which  the  right  upiDer  maxilla  was  the  seat  of 
the  growth,  and  where  the  peripheral  follicles  were  deve- 
loped into  large  cysts. 
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Mr.  Stanley  describes  as  malignant  a  peculiar  degeneration 
of  the  tissue  of  bone,  which,  appears  to  commence  in  the  de- 
posit of  a  yellow  substance  into  the  medullary  canals,  chang- 
ing its  colour,  and  converting  its  texture  into  a  soft,  crum- 
bling, greasy  substance  ;  small  cells  filled  with  a  glairy  fluid, 
and  short  white  brittle  fibres,  as  well  as  osseous  granules  and 
laminae,  are  found  in  it ;  and  as  the  disease  advances,  which  it 
does  with  every  feature  of  malignancy,  the  morbid  deposit 
extends  beyond  the  limits  of  the  bone  in  the  form  of  a  circum- 
scribed tumour.  Subsequently  all  the  surrounding  tissues 
are  involved,  the  cellular  tissue  and  the  adjoining  absorbent 
glands  being  converted  into  a  similar  morbid  mass. 

Rokitansky  describes  fibrous  cancer  as  being  occasionally 
met  with  in  bone.  A  malignant  fusion  of  the  bones  is  de- 
scribed by  Lobstein  (under  the  designation  of  osteo-lyosis)  as 
a  rare  disease,  in  which  to  a  greater  or  less  extent  the  bone 
deliquesces,  leaving  in  its  place  a  collection  of  matter  of  dif- 
ferent colour  and  consistency,  but  not  off'ering  any  acrimo- 
nious character.  The  existence  of  the  disease  is  admitted  by 
Rokitansky,  who  adds  that  it  commences  in  the  diploe,  where 
it  forms  a  cavity,  first  inclosed  between  the  compact  tables  ; 
these  gradually  disappear,  leaving  an  UTegular  gap,  which  is 
covered  by  the  periosteum,  destined  in  its  turn  to  become 
involved ;  in  this  way  a  bladder  is  formed,  which  is  filled 
with  gelatinous  fluid.  It  is  commonly  combined  with  the 
development  of  cancer  in  the  internal  organs. 

TUBERCLE. 

The  presence  of  tubercle  in  bone  is  an  undoubted  patho- 
logical fact,  but  its  frequency  has  been  over-estimated  by 
some  authors,  as  it  has  been  underrated  by  others.  In  the 
former  case  the  error  has  ariseri  from  every  evidence  of  osseous 
disease  in  scrofulous  subjects  having  been  regarded  as  actually 
resulting  from  the  deposit  of  tubercular  matter  in  the  bone, 
and  from  concrete  pus  having  produced  appearances  closely 
resembling  those  presented  by  tubercular  matter.  In  a  ques- 
tion of  this  kind  the  microscope  must  solve  the  doubt :  the 
high  authority  of  Lebert*  on  pathological  microscopy  jus- 
tifies our  giving  the  following  extract  from  his  remarks  on 
tuberculization  of  bone: — 1.  When  the  areolar  structtire  of 
the  spongy  tissue  of  bone  is  yet  well  preserved,  and  its  meshes 
filled  with  pus,  which  from  having  no  vent  becomes  concrete, 
it  is  apt  to  resemble  yellow  cheesy  tubercle  ;  when  a  portion 
of  the  fatty  matter  of  the  medulla  becomes  mixed  with  this 
cheesy  substance,  the  latter  oflers  a  somewhat  transparent 
character,  so  as  to  resemble  grey  granulations  ;  the  micros- 
cope, however,  will  detect  nothing  but  the  elements  of  pus 
*  Pliysiologie  Pathologique,  vol.  i.  p.  473. 
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and  fat.  2.  We  occasionally  meet  with  abscesses  in  the 
middle  of  a  bone,  suri-oiuided  by  a  fibrous  membrane.  If  the 
pus  is  unable  to  escape  by  a  fistulous  passage,  it  becomes 
concrete,  and  then  assumes  the  aspect  of  what  has  been 
described  under  the  name  of  encysted  tubercle  of  bone. 
3.  The  cavities  formed  in  the  vertebrae,  in  caries  of  the  spine, 
ordinarily  contain  nothi:ig  but  a  portion  of  bone  more  or  less 
detached,  siuTounded  by  sanious  pus.  These  are  to  be  re- 
garded as  osseous  ulcers,  in  which  we  fail  to  discover  the 
essential  element  of  tubercular  caverns,  viz.,  tubercle.  4.  It 
is  a  common  thing  to  meet  with  caseous  masses  occupying 
pouches  in  front  of  the  seat  of  vertebral  caries,  from  which 
fistulous  passages  extend  and  open  into  the  ingumal  folds, 
or  elsewhere.  These  pouches  contain  a  grumous  matter 
which  is  nothing  but  concrete  pus  mixed  with  particles  of 
bone.  5.  M.  Lebert  denies  not  only  having  foimd  tubercular 
matter,  in  those  cases  of  vertebral  caries,  in  which  there  were 
no  pulmonary  tubercles,  but  states  that  he  has  even  failed  to 
find  it  in  those  cases  in  which  several  organs  presented  tuber- 
cular deposit. 

Rokitansky'sandNelaton's  views  differ  materially  from  those 
expressed  by  the  author  just  quoted  ;  and  it  will  remain  with 
future  inquirers  to  determine  in  how  far  the  limitation  given 
by  Lebert  is  correct.  Still  the  general  laws  as  to  the  site  of 
osseous  tubercle  remain  the  same  in  either  case.  It  affects 
chiefly  the  spongy  bones,  and  the  cancellous  portions  of  long 
bones.  An  instance  of  crude  tubercle  presenting  itself  in  the 
shaft  of  a  long  bone  is  given  by  Mr.  Hewett  in  the  Patholo- 
gical Reports,*  which  we  quote  on  account  of  its  extreme 
rarity.  The  individual,  a  man  aged  thirty,  had  been  labour- 
ing, for  fifteen  months  previous  to  his  admission  into  St. 
George's  Hospital,  under  a  tumour  of  the  middle  part  of  the 
thigh,  supposed  at  fh'st  to  be  malignant,  an  opinion  which 
was  modified  when  the  swelling  was  somewhat  reduced 
under  treatment.  He  died  eventually  of  erysipelas — tuber- 
cular deposits  were  found  in  peritoneum,  kidneys,  spleen,  and 
lungs.  In  the  thigh  there  was  great  thickening  and  conden- 
sation about  the  cellular  tissue  uniting  the  muscles,  and  in 
that  between  the  muscles  and  the  bone  ;  the  periosteum,  also 
much  thickened,  presented  on  its  free  surface  a  large  patch  of 
tubercular  matter,  enveloped  in  a  dense  cyst.  The  bone  itself 
was  irregular  in  shape,  much  hypertrophied,  and  very  hard ; 
at  this  part  its  medullary  cavitv  was  filled  with  tubercular 
matter,  surrounded  by  grey  semi-transparent  lymph,  pre- 
senting very  much  the  appearance  of  the  well-known  granule 
of  the  lung. 

According   to    the   prevailing    views,    tubercle   commonly 
*  Eeport  of  the  Tathological  Society,  1850-51,  p.  147. 
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occurs  in  bone,  as  the  yellow  opaque  tubercle  deposited  in 
the  cancelli,  and  inducing  a  gradual  absorption  of  the  bony 
septa,  so  as  to  lead  to  the  formation  of  larger  accumulations  ; 
this  deposit  is  liable  to  softening,  by  being  mixed  with  the 
products  of  mflammation,  and  is  thus  converted  into  a 
scrofulous  abscess,  surrounded  by  what  Rokitansky  terms  a 
lardaceo-callous  cyst,  "  which,"  he  says,  "  is  in  fact  the  tissue 
surrounding  the  softening  tubercle,  infiltrated  with  lardaceo- 
gelatinous  material."  If  the  tubercular  matter  does  not 
soften  it  becomes  cretified;  we  must  attribute  the  chalky 
substance  often  found  in  the  cancelli,  to  a  retrograde  process 
of  this  kind.  We  should  be  disinclined  to  admit  to  the 
letter  Mr.  Stanley's  statement,  that  no  reproductive  process 
ever  ensues  upon  the  destruction  of  bone  by  scrofulous 
disease  ;  the  sluggishness  of  scrofulous  affections  of  bone 
is  notorious,  and  undoubtedly  in  the  majority  of  instances, 
whether  the  destructive  process  affects  the  shaft  of  a  long 
bone,  or  the  cancellar  structure  of  a  vertebra,  the  cure  is 
only  wrought  with  a  loss  of  substance  giving  rise  to  some 
deformity.  One  of  the  most  familiar  instances  is  that  variety 
of  spinal  curvature  known  as  Pott's  malady,  in  which  the 
scrofulous  destruction  of  one  or  more  bodies  of  vertebrae 
induces  a  projection  backwards  of  their  spines,  and  a  shorten- 
ing of  the  column.  The  adjoining  soft  parts  are  often  ex- 
tensively involved  and  secondary  effects  produced,  which 
do  not  at  first  sight  appear  connected  with  the  original 
malady ;  thus  in  scrofulous  caries  of  the  spine,  abscesses 
form  in  the  surrounding  cellular  and  muscular  tissues,  which 
may  point  in  the  lumbar,  sciatic,  or  ingrdnal  regions,  giving 
rise  to  lumbar  or  psoas  abscesses,  or  in  the  case  of  scrofulous 
disease  of  the  hip  joint  we  have  necrosis  extending  to  the 
pelvis,  or  sinuses  burrowing  down  to  the  popliteal  regions. 

VASCULAR  TUMOURS. 

Tumours  of  a  vascular  character  are  occasionally  met  with 
in  bone,  resembling  those  composed  of  erectile  tissue,  or 
rather  of  a  congeries  of  blood-vessels,  in  soft  parts.  Mr. 
Stanley  describes  a  tumour  of  this  kind  that  fell  under  his 
observation,  as  bearing  a  close  resemblance  to  certain  nsevi 
consisting  of  dilated  blood-vessels,  with  a  fibrous  tissue 
occupying  their  interstices  ;  hence  in  a  section  the  tumour 
presented  a  cribriform  appearance,  the  orifices  being  ap- 
parently those  of  divided  blood-vessels.  Mr.  Stanley  re- 
gards it  simply  as  a  local  disease,  curable  by  removal  of  the 
affected  part ;  E-okitansky  believes  that  it  is  of  cancerous 
origin,  from  having  met  with  cancer  in  other  parts  of  the 
skeletons  in  which  it  occurred.  This  tumour  must  not  be 
confounded  with  those  enlargements  of  the  bone  which  are 
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produced  by  an  accumulation  of  blood,  owing  to  rupture  of 
the  blood-vessels  and  consequent  haemorrhage  into  the  can- 
celli,  or  between  the  periosteum  and  the  bone.  Cruveilhier, 
who  inclines  to  the  same  view  as  Rokitansky,  gives  delinea- 
tions *  of  a  remarkable  case,  in  which  a  lady,  aet.  thirty-eight, 
of  a  good  constitution,  and  without  hereditary  taint,  the 
mother  of  eight  childi-en,  presented  a  dozen  tumours  of  the 
size  of  a  walnut,  situated  on  the  head.  They  were  soft,  and 
pulsated  ;  the  beats  were  isochronous  with  that  of  the  pulse, 
and  were  accompanied  with  a  blowing  noise,  similar  to  one 
heard  at  the  aorta.  There  were  several  similar  tumours  in 
other  parts  of  the  body,  but  those  of  the  head  only  proved 
after  death  to  belong  to  the  bones.  They  exhibited  on  section 
a  filamentous  areolar  structure  filled  with  blood ;  the  destruc- 
tion of  the  bone  penetrated  to  the  dura  mater  ;  the  absorption 
of  the  osseous  tissue  resembled  that  produced  by  aneiirism. ; 
on  the  external  surface  there  was  evidence  of  an  attempt  at 
repair,  in  the  shape  of  osseous  vegetations.  Cruveilhier  is  of 
opmion  that  in  this  case  the  vascular  development  took  place 
mainly  at  the  expense  of  the  arterial  system  ;  he  thence  infers 
a  general  law  that  there  are  two  kinds  of  erectile  tumour,  one 
of  a  venous,  the  other  of  an  arterial  character.  He  regards 
the  latter  as  analogous  with  fungus  hsematodes. 

Mr.  Stanley  describes  a  sanguineous  tumour  of  bone, 
always  originating  in  the  cancellous  texture,  by  blood  being 
efi'used  into  it,  and  causing  a  gradual  enlargement  of  the 
cells  and  absorption  of  the  septa.  The  walls  of  the  bone  are 
thus  gradually  expanded  into  a  globular  Cyst  of  varying 
thickness  and  extent.  According  to  the  stage  of  the  disease 
the  blood  is  found  in  cells,  intersected  by  fibres  or  laminae 
and  fibres,  the  remains  of  the  original  fabric  of  the  bone ; 
or,  in  a  more  advanced  stage,  in  a  single  cyst.  A  feeling  of 
fluctuation  may  be  thus  produced,  and  gradual  ulceration 
may  give  rise  to  a  discharge  externally.  These  tumours  occur 
chiefly  in  the  articular  ends  of  bones,  and  most  fi-equently 
within  the  condyles  of  the  femur  or  head  of  the  tibia.  A 
form  of  sanguineous  tumour  of  the  head,  met  with  in  infancy 
as  a  result  of  the  pressure  exerted  upon  the  cranial  bones 
during  parturition,  and  known  by  the  term  cephalhaematoma, 
has  given  rise  to  much  discussion,  as  the  symptoms  have 
been  variously  explained  by  different  observers,  f 

It  consists  of  an  effusion  of  blood  between  the  pericranimn 
and  the  bone,  and  is  most  commonly  met  with  on  one  of  the 
parietal  bones.  Rare  cases  are  lecorded  of  an  internal  cephal- 
haematoma, in  which  the  extravasation  took  place  between 

*  Anatomie  Palhologique,  Tom.  ii.  Livr.  xxxiii.  pi  iv. 

t  A  good  r6sum6  of  their  opiiiions  is  given  b.v  Dr.  Willshire  in  the  tenth 
volume  of  tlie  British  and  l''oreisu  iledico-cUirurgical  Review,  July  1852,  p.  6. 
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the  dura  mater  and  the  bone.  All  authors  are  agreed  that 
external  cephalliBDmatoma  occurs  most  frequently  on  the  right 
side.  Bednar  (quoted  by  Mr.  Willshire)  found,  that  of  74 
examples,  40  were  on  the  right,  22  on  the  left,  6  over  each 
parietal  bone,  4  on  the  occipital,  1  over  both  parietals  and  the 
occipital,  and  1  over  the  frontal  bone,  the  latter  being  the 
smallest. 

Older  writers  have  regarded  it  as  depending  upon  an  essen- 
tial disease  of  the  bone,  owing  to  the  hard  ring  bounding  the 
tumour,  and  inducing  the  impression  that  the  bone  has  been 
excavated.  A  considerable  difference  of  opinion  still  exists 
as  to  the  exact  rationale  of  its  production,  and  more  particu- 
larly as  to  the  point  of  the  maternal  organs  at  which  the 
pressure  is  effected  that  produces  the  tumour ;  but  most  ob- 
servers agree  as  to  its  being  immediately  connected  with 
hfemorrhage  from  the  torn  vessels ;  the  blood  coagulates,  and  a 
reparative  process  is  set  up,  which  causes  a  fibrinous  pad  at  the 
circumference,  which,  in  its  turn,  may  ossify,  if  absorption 
does  not  ensue  rapidly.  Whether  or  not  a  diseased  state  of 
the  foetal  blood-vessels  may  predispose  to  the  affection,  is  a 
question  which  is  answered  in  the  affirmative  by  some,  while  it 
is  denied  by  others  ;  it  is  certain  that  the  chief  argument  of  a 
primary  disease  of  the  bone  is  destroyed  by  the  more  careful 
analysis  of  cases  by  recent  observers  ;  showing  the  ring  of  bone 
either  not  to  exist  at  all,  or  else  to  be  a  secondary  ossification 
of  the  coagulum,  accompanied  by  an  inflammatory  process. 
This,  according  to  Rokitansky,  commences  at  the  margin  of 
the  denuded  part,  and  produces  the  deposit  of  bony  matter  in 
the  form  of  a  velvety  or  finely  filamentous  osteophyte.  It 
appears  that  artificial  interference  commonly  becomes  neces- 
sary for  the  removal  of  the  coagula,  suppurative  inflamma- 
tion being  otherwise  liable  to  set  in  and  give  rise  to  carious 
destruction  of  the  bone. 


Cysts  occur  very  rarely  in  bone.  A  very  remarkable  in- 
stance is  described  by  Mr.  Keate,*  in  which  a  large  tumour 
in  the  frontal  bone  of  a  young  woman,  a2t.  18,  was  formed  by 
the  development  of  hydatids  between  the  plates  of  the  bone. 
Frequent  attempts  to  destroy  the  cyst  and  its  contents,  by 
escharotics,  after  removal  of  a  portion  of  the  external  osseous 
sheath,  failed  ;  and  the  constant  sprouting  out  of  fresh  hyda- 
tids at  last  induced  Mr.  Keate  to  saw  off  the  entu-e  tumour, 
after  which  the  girl  completely  recovered.  The  diameters  of  the 
exposed  sixrface  were  four  and  a-half  by  four  inches.  In  the 
very  compact  and  hard  bony  substance,  forming  the  base  of  the 
tumour,  were  five  or  six  cells  containing  hydatid  cysts.  It 
*  Medico-cliirurgical  Transactions,  vol.  x.  p.  278. 
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appears  that  from  these  cells  the  hydatids  were  constantly 
regenerated,  forcing  their  way  into  the  large  cavity  of  the 
tumour,  and  jdelding  to  no  treatment,  as  the  remedies  failed 
to  destroy  the  matrix  from  which  they  pullulated. 

Mr.  Stanley  quotes  some  cases  from  his  own  experience, 
and  that  of  other  observers,  from  which  it  appears,  that  the 
bones  of  the  skeleton  are  all  equally  liable  to  be  attacked. 
The  development  of  hydatids  induces  a  gradual,  painless 
expansion  of  the  bone,  which  may  thus  become  perforated 
and  allow  of  an  escape  of  the  hydatids.  The  cavity  of  the 
bone  in  which  the  hydatids  form  is  lined  by  an  adventitious 
cyst,  and  this  is  said  to  be  liable  to  excite  inflammation  in  the 
surrounding  bone,  as  well  as  to  induce  purulent  products  in 
the  cysts.  Cysts  of  this  description  often  contain  matter,  to 
the  naked  eye,  absolutely  identical  with  laudable  pus,  which, 
however,  under  the  microscope,  exhibits  none  of  the  charac- 
ters of  pus.  We  have  recently  examined  two  hydatid  cysts 
of  this  kind,  removed  from  the  livers  of  two  patients  of  St. 
Mary's  Hospital,  on  which  the  bright  green,  semifluid  con- 
tents showed  no  trace  of  pus,  but  granular  matter,  granular 
corpuscles,  varying  much  in  size  and  shape,  the  granules 
being  highly  refracting  particles  of  oil,  much  greenish- 
coloured  oil  and  echiiiococci,  entire  or  in  parts.  Had  these 
cysts  been  found  to  contain  pus,  where  there  was  no  trace  of 
inflammatory  action  m  the  vicinity,  it  would  have  been  diffi- 
cult to  reconcile  its  presence  with  the  usual  theory  of  suppu- 
ration, the  more  so  as  the  cyst  envelope  cannot  be  shown  to 
contain  any  vessels.  It  is  probable,  therefore,  that,  in  those 
cases  in  which  bone  hydatids  present  puriform  contents, 
these  must  be  interpreted  according  to  the  views  suggested 
by  the  above  observations. 

MOLLITIES  OSSIUM. 

Mollities  ossium,  osteomalacia,  or  malacosteon,  is  a  disease 
regarding  which  the  views  of  authors  diff'er  ;  some  treating  it 
as  essentially  distinct  from  other  known  osseous  maladies, 
some  as  a  form  of  atrophy ;  others,  again,  as  identical  with 
rhachitis,  except  in  that  it  attacks  adults  instead  of  children. 
The  rarity  of  the  disease  is  one  great  obstacle  to  our  arriving 
at  a  satisfactory  conclusion  ;  but,  so  far  as  the  evidence  reaches 
that  we  have  been  able  to  examine,  there  appears  to  be  every 
reason  for  regarding  it  as  much  deserving  of  a  separate  place 
in  pathology  as  any  disease  of  the  bones  which  we  have  in- 
vestigated. 

The  disease  consists,  as  the  term  indicates,  essentiallj^  in  a 
softening  of  the  bones,  brought  about  by  an  absorption  of  the 
earthy  matter,  and  the  substitution  of  a  large  quantity  of  fat. 
It  is  an  entire  perversion  of  the  process  of  nutrition,  in  as  far 
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as  regards  the  skeleton,  the  earthy  phosphates  being  elimi- 
nated from  the  system  by  the  kidneys,  while  a  deposit  of  fat 
takes  place  into  the  cartilaginous  matrix,  a  process  which 
necessarily  induces  great  pliability  and  fragility  of  the  bones. 

Fir.  167. 


Section  of  a  femur  from  a  lady  set.  30,  affected  for  some  years  with  mollities 
ossium.  The  walls  of  the  hone  are  thin,  soft,  and  Hexihle;  the  place  ot  its 
medullary  and  cancellous  tissue  is  occupied  hy  soft  .ielly-like  transparent 
fat  of  various  shades,  of  yellow  and  pink,  some  of  it  deep  crimson ;  a  similar 
kind  of  fat  appeared  to  he  diffused  through  the  proper  texture  of  the  walls. 
St.  Bartholomew's  Museum,  i.  233, 

As  the  bones  of  the  trunk  are  especially  liable  to  be  attacked, 
the  individual  affected  becomes  reduced  in  size  from  the  col- 
lapse of  the  vertebral  column.  A  tall  subject  may  thus  be 
converted  into  a  dwarf;  an  instance  of  which  we  had  an 
occasion  of  seeing  in  the  Clinique  of  Professor  Kilian,  of 
Bonn.  The  individual  was  a  married  woman  whose  stature 
had  diminished  in  this  manner,  and  was  doubly  interesting 
from  having  in  this  condition  become  the  subject  of  a  success- 
ful Caesarean  operation.  It  was  subsequent  to  her  recovery 
from  this  ordeal  that  we  saw  her,  and  that  she  was  supposed 
to  be  again  pregnant.     Dr.  Greenhalgh  enabled  us  recently 
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to  examine  a  similar  instance,  in  Avhich  the  disease  was  also 
followed  by  contraction  of  the  pelvis,  rendering  the  Caesarean 
section  necessary.  Adults,  and  especially  females,  are  the 
subjects  of  the  malady.  It  attacks  women  chiefly  after  they 
have  commenced  child-bearing.  Mr.  Curling  *  has  collected 
sixteen  cases,  thirteen  of  which  occurred  in  females,  and  three 
in  males.  Eleven  were  fatal  between  thirty  and  forty.  In 
none  it  showed  itself  before  puberty ;  but  two  patients  were 
above  fifty  years  of  age.  Several  of  them  were  delivered  of 
children  during  the  progress  of  the  complaint.  It  is  not  asso- 
ciated with  any  particular  lesion  of  the  viscera ;  neither  can 
an  hereditary  or  idiopathic  taint,  or  diathesis,  be  traced,  by 
which  the  peculiar  symptoms  could  be  explained  or  referred 
to  a  known  type.  Kilianf  treats  of  mollities  ossium  as  pre- 
senting two  varieties — the  waxy  (cerea),  and  the  fragile  (frac- 
turosa).  In  the  former,  the  bones  generally,  but  especially 
those  of  the  pelvis,  present  a  dirty  dark-yellow  colour.  They 
lose  their  transparency  in  the  middle,  while  their  weight  is 
not  much  diminished,  and  they  become  flexible,  like  wax  ;  in 
the  second,  the  bones  present  a  snowy  whiteness,  and  a  light 
transparent,  open  texture,  rendering  the  bones  so  fragile  that 
they  give  way  imder  the  mere  pressure  of  the  finger.  The 
first  kind  of  bones  do  not  dry  clean,  but  remain  greasy,  the 
second  dry  quickly,  and  give  no  greasy  feel.  Both  varieties, 
accordmg  to  Kilian,  exert  the  same  influence  upon  the  pelvis 
in  regard  to  the  distortions  that  are  produced.  These  he 
describes  as  consisting  in  angular  deflections  of  the  individual 
bones,  and  a  mutual  approximation  of  the  bones  in  the  con- 
jugate and  transverse  diameters.  If  Professor  Kilian's  view 
regarding  the  two  species  of  the  malady  be  correct,  it  is  pro- 
bable that  they  would  be  distinguished  by  their  chemical 
constitution,  and  this  may  be  assumed  as  the  reason  why  the 
chemical  analyses  of  the  bones  affected  with  osteo-malaeia 
have  yielded  results  so  -widely  apart.  Thus,  in  one  of  the 
two  remarkable  cases  detailed  by  Mr.  Solly,  j  the  analysis  of 
the  affected  bone  by  Dr.  Leeson  showed  100  parts  to  contain 

Animal  matter IS* 75 

Phosphate  and  carbonate  of  lime  .     .     ,     29-17 
Water        52-08 


100-00 
The  chemical  examination  of  a  case   (detailed  by  Dr.  Rams- 
botham,  in  the  Reports  of  the  Pathological  Society)  §  by  Dr. 
Garrod  yielded, 

*  Medico-ohirurg.  Trans,  vol.  xx.  p.  SS6. 

t  Kilian,  H.  P.  Beitrag  zu  einer  genaueren  Kenntniss  der  allgemeinen 
Knochenerweiehung,  &c.,  Bonn,  18-29;  and  Die  Geburtslehre,  &c.,  vol.  li.  p. 
367, 1H40. 

t  Medico-chirurgical  Transactions,  vol.  xxvii.  p.  435. 

^  Reports,  &c.,  1847-48. 
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Fatty  matter 20-35 

Gelatine  yielding  matter 58-37 

Carbonate  and  phosphate  of  lime,  and 

phosphate  of  magnesia 21-28 


100-00 
In  the  former  analysis,  we  see  nearly  eight  parts  more  earthy 
matter  than  in  the  latter  ;  nor  can  it  be  objected  that  the 
analyses  were  made  at  different  stages  of  the  disease,  because, 
in  both  instances,  the  patients  from  whom  the  specimicns  were 
taken  had  succumbed  to  the  malady.  The  analysis  given  by 
Dr.  Bostock,*  reduces  the  amount  of  earthy  matter  to  a  yet 
lower  figure.  In  a  specimen  that  he  examined,  he  foimd  the 
proportions  to  be,  m  one  hundred  parts  of  bone — 

Jelly  and  oil 22-5 

Cartilage 57-25 

Earthy  matter      ....     20-25 
Mr.  Stanley  quotes  an  analysis  of  Dr.  Bostock's,  in  which  the 
constitution  of  the  entire  bone  was,  in  100  parts  of  oil,  about 
67  ;  of  membrane,  about  20  ;  of  earthy  salts,  about  11. 

The  microscope  shows  the  structru-e  of  the  bone  altered ; 
the  corpuscles  and  their  canaliculi  having  lost  their  earthy 
contents,  are  empty  and  transparent,  and  only  faintly  visible  ; 
while  the  Haversian  canals  are  unnaturally  enlarged.  Dr. 
Hall  Davis,  in  his  report  of  the  microscopic  appearances  of 
the  case  of  Dr.  Ramsbotham  above  quoted,  states,  that  be- 
sides fat  and  blood,  he  found  nucleated  cells.  Rokitansky 
appears  to  consider  it  allied  to  malignant  disease,  but  does 
not  mention  the  presence  of  compound  corpuscles  ;  it  there- 
fore yet  remains  to  determine,  as  lar  as  the  microscope  can  do 
it,  the  relation  to  cancer ;  and  it  seems  probable  that,  while 
we  may  thus  establish  a  true  fatty  degeneration  of  bone,  we 
may  also  prove  that  many  cases  of  mollities  ossium  are  essen- 
tially primary  cancer  of  the  skeleton.  We  have  ourselves 
spoken  of  a  case  of  this  kind  (p.  772). 

In  a  well-marked  instance  of  mollities  ossium,  of  which  the 
history  was  given  to  the  Medico- chirurgical  Society  by  Dr. 
T.  K.  Chambers, t  and  which  occurred  in  a  female  set. 
twenty-six,  the  bones  throughout  the  system  were  soft  and 
yielding,  so  that  a  sharp  knife  could  readily  pass  through 
them.  A  portion  submitted  to  our  examination,  which  was 
removed  from  the  tibia,  resembled  rather  a  piece  of  muscle 
than  of  bone.  The  periosteum  was  entire,  and  it  was  only 
in  connexion  with  it  that  a  few  minute  specula  of  bone  could 
be  found.  In  these  there  was  a  faint  trace  of  the  bone  cor- 
puscles, but  they  were  filled  with  reddish  oil.    The  remaining 

*  Medioo-chirurgical  Transactions,  vol.  iv.  p.  38. 
t  Medical  Times  and  Gazette,  Marcli  -ioth,  1854. 
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tissue  consisted  of  large  transparent  oil  vesicles,  and  minute 
globules  of  reddish  oil.  The  muscular  tissue  exammed, 
though  to  the  naked  eye  healthy,  was  entirely  deprived  of  its 
normal  structure,  and  converted  into  reddish  corpuscles,  of 
from  ^  ^"3  ^  of  an  inch  in  diameter,  mtermingled  with  large 
oil  vesicles.  We  saw  nothing  at  all  resembling  the  character 
of  malignant  growth. 

THE  MEDULLA. 

The  medulla  undoubtedly  participates  in  the  nutritive  and 
morbid  processes  affecting  the  bones  individually  or  generally, 
and  we  have  already  had  occasion  to  see  that,  in  several  of 
the  diseases  of  the  latter,  changes  in  the  medulla  form  an 
essential  constituent  of  the  malady  ;  as  in  encephaloid  cancer, 
or  moUities  ossium.  It  is  yet  to  be  determined  in  how  far  the 
mediilla  is  liable  to  become  primarily  affected.  It  varies  in 
consistency  according  to  the  vigour  of  the  individual ;  while 
in  dropsical  and  phthisical  cases  we  find  it  thin  and  serous, 
or  yellow  in  icterus,  or  very  scanty  in  ivory  condensation  of  a 
bone ;  it  exhibits  greater  firmness,  and  a  richer  pink  hue,  in 
habits  tending  to  an  inflammatory  character.  Lobstein  states 
that  he  has  repeatedly  verified  the  existence  of  inflammation 
of  the  medulla,  but  invariably  associated  with  inflammation 
of  the  reticular  tissue  of  the  bone.  Its  colour,  in  this  case, 
resembled  that  of  kermes,  and  its  density  that  of  fibrine.  He 
observed  it  not  only  in  the  medulla  contained  in  the  diaphyses, 
but  also  in  the  epiphyses  of  cylindi'ical,  in  the  diploe  of  flat 
bones  and  in  the  reticular  substance  of  certain  bones  at  the  base 
of  the  cranium,  such  as  the  basilar  portion  of  the  occipital  and 
of  the  body  of  the  sphenoid.  In  the  latter  bone,  he  states  that  he 
has  met  with  this  condition  more  frequently  than  in  any  other 
region  ;  a  remark  that  deserves  attention  in  reference  to  cer- 
tain observations  of  other  authors  regarding  the  constriction 
of  the  foramen  magnum  in  producing  epilepsy,  and  the  en- 
largement of  the  odontoid  process  in  connexion  with  chorea. 
The  real  seat  of  mflammation  in  bone,  as  Rokitansky  remarks, 
is  the  membrane  that  lines  its  cavities ;  it  is,  therefore,  fair 
to  infer,  that  in  all  diseases  dependent  upon  the  state  of  the 
vascular  system,  whether  of  an  ordinary  or  of  a  malignant 
character,  the  medulla  is  affected  coincidently  with,  if  not 
previously  to,  the  bony  tissue  itself. 
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Acari,  A.  Scabiei,  A.  Folliculorum,  199, 
200. 

Acephalocyst,  or  hydatid,  205. 

Albumen,  quantitative  variations  in, 
of  serum,  ii. 

Anjemia,  causes,  symptoms,  results, 
58,  6r). 

Aneurism  of  valves,  333  ;  of  arteries, 
354;  by  anastomosis,  377. 

Angiectoma,  168. 

Apoplexy  of  brain,  244;  sequelse  of 
cerebral,  248;  of  spinal  meninges, 
269;  of  spinal  cord,  274;  of  lungs, 
418;  of  heart,  304. 

Arachnoid,  220;  thickening  of,  221; 
subarachnoid  effusion,  221  ;  cysts  in, 
224;  inflammation,  225,  haemor- 
rhage into,  223. 

Arachnitis,  cerebral,  225  :    spinal,  270. 

Arteries,  morbid  anatomy  of,  &c.,  342  ; 
inflammation  of,  345;  chronic  arte- 
ritis, 347;  fibrinous  deposits,  348; 
atheroma,  350;  ossification,  351; 
aneurism,  355. 

Ascaris  lumbricoides,  201 ;  vermicul., 
201. 

Asphyxia,  production  of,  50,  51. 

Atelectasis,  412. 

Atheroma,  350. 

Atrophy,  from  inflammation,  129  ; 
general  account  of,  152. 

Atrophy  of  brain,  257  ;  of  valves,  328  ; 
ol  spinal  cord,  274;  of  nerves,  280; 
of  heart,  316. 

Bacony  deposit,  148. 

Bile,  morbid  conditions  of,  571, 

Biliary  matters  in  blood,  55. 

Bladder,  malformations,  615;  dilata- 
tion, contraction,  616;  hypertrophy 
of  muscular  coat,  617;  displace- 
ments, 617;  congestion,  617;  in- 
flammation, 618  ;  chronic  cystitis, 
tJlS,  619;  pericystitis,  620;  softening 
of  mucous  membrane,  620 ;  tubercle, 
cancer,  620. 


Blood,  morbid  states  of,  21. 

Blood-vessels,  morbid  anatomy  of,  340. 

Bones,  pathology  of,  741;  inflamma- 
tion of,  745;  caries,  748;  necrosis, 
749;  malformations,  753;  ditto,  756; 
adventitious  growths,  762  ;  rhachitis, 
753  ;  exostosis,  764  ,  osteophyte,  766  ; 
fibrous  growths,  769;  cancer,  771; 
tubercle,  773  ;  vascular  tumours,  775; 
cysts,  777;  moUities  ossium,  778. 

Brain,  pathology  of,  241;  circulation 
in,  242;  congestion,  243;  state  of,  in 
lunatics,  244;  hypertrophy,  255;  in- 
duration, 255;  ansemia,  244;  mor- 
bid growths,  258 ;  haemorrhage,  244  ; 
softening,  white,  249;  ditto,  red,  251  ; 
oedema,  251;  inflammation,  251; 
suppuration,  253;  cysts,  263;  fi- 
broid tumours,  263  ;  hydatids,  263. 

Bronchial  tubes,  397  ;  haemorrhage, 
397;  inflammation,  399;  dilatation, 
403;    tubercle,  406. 

Bronchitis,  399. 

Bronchiectasis,  403. 

Bursas,  inflammation  of,  suppuration, 
thickening  of  their  walls,  739 ;  melon- 
seed  bodies,  740. 

Calculi,  lithic  acid,  lithate  of  ammonia, 
oxalate  of  lime,  cystic  oxide,  phos- 
phate of  lime,  632;  phosphate  of 
ammonia  and  magnesia,  fusible,  al- 
ternating, carbonate  of  lime,  xanthic 
oxide,  fibrinous,  6;i3;  prostatic,  653, 
654. 

Cancerous  tumours,  general  characters, 
181,  183;  varieties,  184,  189;  diag- 
nostic signs  of,  190;  origin,  191; 
development,  192;  changes  in,  193; 
saponification,  193;  prmiary  and 
secondary,  193  ;  diffusion  of  cancer, 
194;  influence  of  age  and  sex,  195, 
196;  influence  of  operations  for  re- 
moval, 197. 

Cancer,  in  the  brain,  261  ;  in  the  heart, 
317;  in  the  lungs,  454  ;  in  the  pleura, 
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472;    in    the    vaRina,  6G4;     in    the 

uterus,  C7!) ;  in  the  ovaries,  708;  of 

bnne,  771  ;  kidneys,  611 ;   liver,  564  ; 

pancreas,  577  ;  stomach,  508  j  penis, 

655;  testes,  645. 
Capillaries,  morbid  anatomy,  376. 
Carbonic  acid,  poisonous  etlecrs  of,  49. 
Cartilage,  hypertrophy,  atrophy  of,  725, 

726;   ulceration  of,  727,  731. 
Carditis,  299. 
Caries,  748. 
Cavities  in  lungs,  446. 
Cephalhaimatonia,  214. 
CJholesteatoma,  166,  262. 
Choroid  plexus,  238  ;  concentric  bodies, 

239;  c>sts,  240;  fatty  degeneration, 

240. 
Cirrhosis  of  liver,  552,  555. 
Clitoris,  659. 
Colloid  cancer,  186. 
Contractility,  disordered,  7. 
Congestion,  causes,  etFects,  instances, 

71—79. 
Coronary  arteries  in  fatty  degeneration 

of  heart,  304. 
Crasis  of  the  blood,  139,  140. 
Croup.  391,  395,  401. 
Curvatures,  spinal,  758. 
Cyanosis,  336. 

Cystitis,  acute,  chronic,  618,  619. 
Cysts,  in  brain,  263;  lungs,  457;  labia, 

6.o8;    pleura,  472;    arachnoid,   22  + 

heart,  317;  uterus,  677;  ovaries.  703 

boae,  777;  kidneys,  611;   liver,  564 

pancreas,  577  ;  stomach,  508  ;  penis, 

655  ;  testes,  645. 
Cysticercus  cellulosa,  205. 
Cystoid  tumours,  174,  178. 
Cysto-sarcoma,   simplex,    proliferum, 

phyllodes,  ISO. 

Degenerations,  fatty,  fibrous,  calcare- 
ous, 154,  156. 

Dental  caries,  483;  dental  necrosis, 
485;  dent-il  pulp,  diseases  of,  486; 
dental  ptriosceum,  inflamed,  487. 

Determination  of  blood,  79. 

Diathesis,  5. 

Dilatation  of  heart,  312. 

Distoma  hepatic,  dist.  lanceolat.,  202. 

Disease,  organic,  funciional,  3,  4  ; 
origin  in  fluids  and  solids,  6. 

Dislocations,  eflTects  of,  738. 

Diverticula,  intestinal,  513. 

Dropsies,  composition  of  eff'usions,  98, 
101. 

Dropsy,  ovarian,  701. 

Duct.  com.  clioled.,  obstruction  of,  569. 

Dura  mater  of  cerebrum,  214;  of 
spinal  cord,  266. 

Dura  mater  of  cerebrum,  inflammation, 
215;  ossification,  217;  fibroid  tu- 
mours, 216;  cancer,  218;  tubercle, 
218;  malformation,  218. 


Dysentery,  its  various  degrees,  morbid 
changes  in,  530,  5  j3. 

Echinococcus  hominis,  205,  209. 

Emphysema,  408. 

Empyema,  465. 

Encephalitis,  251. 

Enchondroma,  762. 

Encephaloid  cancer,  182. 

Enchondroma,  169,  170. 

Endocardium,  morbid  anatomy  of,  319. 

Endocarditis,  320. 

Enlargement  of  a  part  from  inflamma- 
tion, 128. 

Entozoa,  in  veins,  374 ;  in  glands, 
384. 

Epidermic  and  epithelial  tumours,  161. 

Epilepsy,  264. 

Epiglottis,  morbid  anatomy  of,  386  ; 
cedema,  386  ;  ulceration,  387. 

Epithelial  cancer,  187,  189. 

Epulis,  474. 

Exostosis,  764. 

Exostoses,  enostoses,  171,  172. 

Extractive  matters,  variations  in  those 
of  blood,  44. 

Fallopian  tubes,  699. 

Fatty  degeneration  of  choroid  plexus, 
240;  of  heart,  302;  of  liver,  555,  558. 

Fatty  tumours,  165,  166. 

Fibroid  tumours  of  dura  mater,  216; 
uterus,  672;  ovaries,  707. 

Fibrous  tumours,  158. 

Fibro-cystic  tumours,  fibro-falty,  159, 
160. 

Fibrine,  its  use,  quantitative,  qualita- 
tive variations, metamorphoses,  29, 42. 

Fibrinous  deposits  in  lungs.  4.i2. 

Filaria,F.  medinensis,  F.  oculi  humani, 
F.  broncliialis,  2(i0. 

Flux,  active  or  passive,  instances,  93, 
98. 

Fluid,  hydrocephalic,  analysis  of,  236. 

Foetus,  694. 

Gall-bladder,  malformation,?  of,    567; 

inflammation  of,  567;  ulceration  of, 

568,  569. 
Gall-stones,  572,  575. 
Ganglions,  740. 
Gangrene,   of  heart,  306,   322  ;  lungs, 

433;  pleura,  469. 
Gangrene,  or  mortification,  causes,  130, 

132. 
Gastritis,  acute,  496. 
Generation,   organs   of,    female,   657 ; 

.nale,  634. 
Glands   lymphatic,  tubercie    in,    382; 

carcinoma,  382  ;  melanosis,  382. 
Glottis,  aflfections  of,  390. 
Glomeruli,  or  granule-cells,  formation 

ot,   124,  126. 
Glossitis,  479. 
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Haeraatocele,  642,  G44. 

Haemorrhage,  into  arachnoid,  223  ;  into 
ventricles,  231  ;  in  substances  of 
brain,  244  ;  into  bronchi,  397. 

Hcemorrhage,  exciting  causes  of, 
changes  in  effused  blood,  89,  93. 

Hemorrhoids,  371. 

HfEmothorax,  4CS. 

Heart,  inflammation,  299;  congestion, 
299  ;  apoplexy,  304  ;  fatty  degenera- 
tion, 302  ;  rupture,  304;  aneurism, 
312;  hypertrophy,  307;  gangrene, 
306;  dilatation,  312;  varicose  aneu- 
rism, 315;  atrophy,  316;  morbid 
growths,  317;  hydatids,  317;  ulce- 
ration, 300;  fibrinous  coagula,  323; 
congenital  malformations,  339 ;  hy- 
pertrophy, 307. 

Hepatic  ducts,  inflammation  of,  567 ; 
knotty  tumours,  56S;  local  pigment 
deposits,  568;  croupy  inflammation 
of,  570. 

Hepatic  vein,  phlebitis  of,  551. 

Hepatisation  of  lungs,  red,  422  ;  grey, 
424. 

Hydrothorax,  468. 

Hydatids,  in  brain,  263 ;  in  spinal  cord, 
277;  in  heart,  317;  in  lungs, 457. 

Hydatid,  205. 

Hydrocephalus,  233. 

Hydrocele,  638;  varieties  of,  639,  640. 

Hymen,  660. 

Hypertrophy,  real  and  apparent,  151, 
152. 

Hypertrophy,  of  brain,  255;  of  heart, 
307. 

Hyperemia,  general,  partial,  66  ;  ac- 
tive, healthy  and  morbid,  how  pro- 
duced, influence  of  tissues,  effects, 
80,  88. 

Hypinosis  of  blood,  149. 

Ichor,  123. 

Idiosyncrasies,  4. 

Idiocy,  brain  in,  257  ;  sympathetic  in, 
2S8. 

Induration,  153. 

Induration,  of  brain,  255;  of  spinal 
cord,  276. 

Inflammation;  general  anatomy;  in- 
flammation of  organs  (see  under 
respective  parts). 

Inflammation,  general  phenomena, 
102,  103;  changes  observed  micro- 
scopically, 104;  theories  of  produc- 
tion of  stasis,  105,  109;  varieties  of, 
110,  111;  causes,  113;  exudations, 
116—119. 

Intestinal  canal,  malformations,  513; 
diverticula,  513;  contraction,  515; 
incarcerations,  515;  invaginations, 
al7,  618;  prolapsus  ani,  519; 
wounds  and    lacerations,  520;    en- 


teritis acute,  521;  catarrhal  inflam- 
mation, 522;  ulcerative  inflamma- 
tion of  the  follicles  of  the  colon,  524  : 
enteritis  phlegmonodea,  525 :  for- 
mation of  false  membranes,  526 ; 
typhoid  process,  and  ulcers,  527 — 
529;  dysentery,  its  various  degrees, 
530  —  533;  gelatiniform  softening, 
533 ;  tuberculous  deposits,  534,  535  ; 
cancer,  536;  typhlitis,  537;  morbid 
states  of  append,  vermif.,  538  ; 
fissures  of  rectum,  539 ;  hemor- 
rhoids, 540, 541 ;  abnormal  contents, 
543 ;  concretions,  544. 

Joints,  malformations,  717  ;  inflam- 
mation of  synovial  membrane,  717 — 
722  ;  acute  synovitis,  718  ;  chronic, 
719,  720;  suppuration  and  ulcera- 
tion, 720 — 722;  pulpy  degeneration 
of  synovial  membrane,  722,  723; 
villous  growth  on  synovial  mem- 
brane, 724;  inflammation  of  liga- 
ments, 724;  relaxation  of  ligaments, 
725 ;  loose  cartilages,  725  ;  hyper- 
trophy of  cartilage,  atrophy,  725. 
726;  ulceration  of  cartilage,  727 — 
731  ;  scrofulous  disease  of  joints, 
731,  732;  disease  of  vertebra,  732, 
733 ;  anchylosis,  7?A ;  chronic  rheu- 
matic arthritis,  735—738 ;  etTects  of 
dislocations,  738. 

Keloid  tumom,  160. 

Kidneys,  congenital  anomalies,  590 : 
hyperemia,  590,  591;  haemorrhage, 
592;  anemia,  593;  nephritis  and 
abscess,  593—595  ;  Morbus  Brightii, 
595—610;  enlarged  form  of  kidney, 
598 — 601;  contracted  granular,  601, 
604;  cystic  formation,  605,  606; 
causes  of  renal  degeneration,  607, 
608;  nature  of  disease,  609,  610; 
tubercle,  611;  cancer,  611,  612; 
increase  of  adipose  tissue  around, 
612;  inflammation  of  capsule,  612. 

Labia,  diseases  of,  657. 

Lactic  acid,  relation  to  rheumatism,  54. 

Larynx,  389  ;  inflammation,  390  ;  ulce- 
ration, 392;  ossification,  393. 

Leucorrhcea,  663  and  681. 

Leucocythemia,  136. 

Lipomata,  165. 

Liver,  congestion  of,  545 ;  nutmeg 
condition,  546 ;  causes  of  conges- 
tion and  effects,  547,  548 ;  hemor- 
rhagic effusion,  548  ;  inflammation 
and  abscess,  549,  550;  gangrene, 
551 ;  cirrhosis,  552 — 555  ;  fatty  de- 
generation of,  555  —  558  ;  bacony 
deposit  in,  558,  559;  jaundice,  559 — 
561;   tumours  and  tubercle  in,  561, 
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562;  hydatid  cysts,  562—564;  can- 
cerous tumours,  564 — 567. 

Lungs,  407;  dilatation  of  air  cells,  408; 
condensation  of  tissue,  412  ;  oedema, 
415  ;  congestion,  416;  apoplexy,  418; 
inflammation,  421  ;  abscess,  430  ;  fi- 
brinous deposits,  432  ;  gangrene,  433  ; 
adventitious  products,  436  ;  cavities 
in  lungs,  446  ;  cancer,  454 ;  cysts, 
457. 

Lymphatics,  378;  inflammation  of,37&; 
varicosity  of,  3S0. 

Lymphatic  glands,  381. 

Mammje,  female,  COS;  male,  715. 

Mamma,  hypertrophy,  710;  inflamma- 
tion, 708  ;  fibrous  tumours,  712  ;  can- 
cer, 713;   tubercle,  712. 

Meatus  urinarius,  vascular  tumour  of, 
625. 

Medulla,  pathology  of,  782. 

Melanosis,  in  the  brain,  262 ;  spinal 
cord,  267  ;  of  glands,  383. 

Melanosis,  melanotic  tumours,  162 — 
164. 

Meningitis,  cerebral,  225  ;  spinal,  270. 

Metastatic  abscesses, 364  (see  also  under 
respective  organs). 

Metrophlebitis,  686. 

Mole,  vesicular,  693. 

Mollities  ossium,  778. 

Mouth,  malformations,  473;  epulis, 
vascular  and  cancerous  tumours, 
474;  diptheritic  exudation,  474,475; 
aphthse,  476;  stomatitis  follicular 
and  ulcerative,  476,477;  gangrene, 
478. 

Mucus,  126,  128. 

Mycoderm  of  favus,  198. 

Myelitis,  274. 

Myeloid  tumours,  170,  171. 

Naevi,  168. 

Necraemia,  138. 

Neuroma,  283. 

Necrosis,  749. 

Nervous  system,  pathology  of,  211. 

Nerves,  pathology  of,  279  ;   atrophy  of, 

280. 
Nutrition,  deranged,  17 — 19. 
Nymphee,  659. 

(Edema,  of  lungs,  415;  epiglottis,  386; 

brain,  250. 
CEsophagus,  constrictions  of,  488. 
Oily  matters  of  blond,  45. 
Orchitis,  642,  643. 
Organs  of  respiration,    pathology  of, 

385;  ditto  of  circulation,  ditto,  289. 
Osseous  tumours,  osteophytes,  osteoid 

tumours,  171,  174. 
Osteophyte,  766. 
Osteoid  tumour,  771. 


Ossification,  of  arteries,  351 ;  of  dura 
mater,  217;  of  larynx,  393;  trachea, 
395  ;  of  lungs,  469. 

Ovaries,  pathology  of,  700. 

Oxalic  acid,  45. 

Pacchionian  bodies,  216,  222. 

Pancreas,  hypertrophy  of,  atrophy  of, 
inflammation  of,  57G  ;  fatty  degene- 
ration of,  577;  cancer,  577;  dilata- 
tion of  duct,  577. 

Parasites,  vegetable,  animal,  198 — 209. 

Paracentesis  thoracis,  466. 

Penis,  malformations,  654;  inflamma- 
tion, 654;  ulcers,  (chancres,)  655; 
phymosis,  paraphymosis,  655 ;  warts, 
cancer,  655. 

Peritoneum,  malformations  of,  489; 
inflammation  of,  acute,  490;  chro- 
nic, 492;  tubercular,  492;  chronic 
thickening,  493;  cancer,  493. 

Pericardium,  absence  of,  291 ;  white 
patches,  292 ;  inflammation,  293 ; 
tubercle,  296  ;  carcinoma,  297  ;  fat  in, 
'^97;  fibrinous  concretions,  298;  air 
in,  297. 

Pericarditis,  293 ;  pneumopericar- 
dium, 297. 

Perforation  of  valves,  327. 

Petitonitis,  puerperal,  688. 

Periosteum,  pathology  of,  742. 

Pharynx,  malformations,  487;  dilata- 
tion of,  488;  inflammation  of,  488; 
softening,  488;  fibrous  tumours, 
488;  cancer  of,  489. 

Phlebitis,  362. 

Phlebectasis,  369. 

Phlebolithes,  373. 

Phlegmasia  dolens,  687. 

Pia  mater,  morbid  anatomy  of,  220. 

Pituitary  body,  263. 

Placenta,  diseases  of,  691. 

Plethora,  sthenic,  asthenic,  excremen- 
titious,  causes,  consequences,  66,  70. 

Pleura,  inflammation,  458;  empyema, 
462;  pneumothorax,  467;  hydro- 
thorax,  468;  hcemothorax,  468;  gan- 
grene, 469;  adventitious  products, 
469. 

Pleuritis,  458. 

Pneumothorax,  467. 

Pneumonia,  421;  lobular,  427;  ty- 
phoid, 428 ;  congestive,  429 ;  chronic, 
434. 

Pneumatoses,  instances,  101,  102. 

Poisons,  multiplication  of  inoculated 
virus,  catalytic  action,  57. 

Polypi,  in  the  heart,  323. 

Polypi,    in   the   vagina,  664;    in   the 

■  uterus,  672. 

Portal  vein,  inflammation  of,  367. 

Portal  vein,  phlebitis  of,  551. 

Post-peritoneal  cancer,  494. 
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Pregnancy,  diseases  of,  691;  extra- i 
uterine,  697. 

Prolapsus  ani,  519. 

Prostate  gland,  atrophy,  hypertrophy, 
650;  results  of  hypertrophy,  tiSl  ; 
acute  inflammation,  ulceration,  651 ; 
tubercle,  651 ;  cancer,  fibrous  tu- 
mours, cysts,  652  ;  concretions,  652, 
653  ;  calculi,  653,  654. 

Puerperal  diseases,  684;  complications 
of,  690. 

Puerperal  fever,  365. 

Pus,  119. 

Pysemia,  multiple  abscesses,  produc- 
tion of,  132—136. 

Recurring  fibroid  tumours,  161. 
Red  corpuscles  of  blood,  21 — 28. 
Reflex  action,  14. 

Rheumatic  arthritis,  chronic,  735 — 738. 
Rhachitis,  753. 

Salts  of  blood,  variations  in,  47. 

Salivary  concretions,  578. 

Sarcomatous  tumours,  gelatinous  sar- 
coma, fibro-plastic,  17s — 181. 

Sciatica,  279. 

Scirrhus,  184. 

Secretion,  deranged,  17,  19. 

Secondary  abscesses  3C4(see  also  under 
respective  organs). 

Sensibility,  disordered,  10. 

Scrotum,  elephantiasis,  648 ;  fibrous 
tumours,  epithelial  cancer,  649 

Sinuses  of  brain,  inflammation  of,  368. 

Softening,  153. 

Softening  of  brain,  white,  249 ;  red, 
251. 

Softening  of  heart,  inflammatory,  301. 

Spinal  cord  and  its  membranes,  pa- 
thology of,  265. 

Spina  bifida,  267. 

Spinal  cord,  congestion,  273;  inflam- 
mation, 274;  atrophy,  273;  apoplexy, 
274;  softening,  275;  induration,  276  ; 
acephalo-cysts,  277. 

Spinal  curvatures,  758. 

Spleen,  changes  in  size,  form,  place, 
578;  wounds  and  ruptures,  579; 
hyperaemia  and  anaemia,  579  ;  in- 
flammation, fibrinous  deposits,  580  ; 
hypertrophies,  581,  683;  chronic 
thickenmg  of  capsule,  583;  tuber- 
culous deposit,  584;  cysts,  585; 
cancer,  585. 

Steatoma,  166. 

Stomach,  malformations,  494 ;  dilata- 
tion, 495  ;  displacements,  495 ;  acute 
inflammation,  496  ;  catarrhal  inflam- 
mation, 497  ;  chronic  changes,  atro- 
phic, fibroid,  cystic,  mammiUating, 
fatty,  4U9,  500;  croupy  exudation, 
500  ;  eflTects  of  caustic  fluids,  502  ; 
Ulceration,    perforation,    503  —  505; 


hsemorrhagic  erosion,  505 ;  softening, 
506—508;  tumours, cancer,  508— 511  ; 
diagnosis  of  cancer,  512 ;  abnormal 
contents,  513. 

Stricture  of  urethra,  623,  624. 

Strongylus  gigas,  201. 

Supra-renal  capsules,  hypertrophy,  588 ; 
atrophy.  588,  589;  suppuration,  589; 
tubercle,  589 ;  cancer.  589. 

Suppuration,  in  brain,  253. 

Sympathetic  system,  pathology  of,  286  ; 
neuroma  of,  287. 

Synovitis,  acute,  718;  chronic,  719, 
720. 

Synovial  membrane,  not  continued 
over  cartilages,  717;  pulpy  degene- 
ration of,  722,  723;  villous  growth 
on,  724. 

Taenia  solium,  taenia  lata,  202,  204. 

Teeth,  malposition,  482;  caries,  483; 
necrosis,  485  ;  pulp  diseases  of,  486  ; 
periosteum  of  inflamed,  487. 

Telangiectasis,  377. 

Testes,  absence,  malposition,  634,  635  ; 
atrophy,  635,  636;  acute  inflamma- 
tion of  tunica  vaginalis,  637:  hy- 
drocele, 638  ;  encysted  hydrocele, 
639,  640;  diffuse  hydrocele  of  sper- 
matic cord,  640  ;  encysted  hydrocele 
of  cord,  640  ;  hematocele,  6"41,  642; 
diflFused,  hcematocele  of  curd,  642; 
orchitis,  642,  643 ;  chronic  orchitis, 
643,  644 ;  purulent  deposits,  644  ; 
tubercle,  645  ;  cancer,  645,  646  ;  cyst 
production,  646,  647;  loose  bodies, 
618;  varicocele,  648. 

Tetanus,  266;  nerves,  in,  282  ;  sympa- 
thetic, in,  286. 

Thyroid  gland,  inflammation  of,  585, 
586  ;  simple  enlargement,  and  of 
various  kinds,  586,  587  ;  dilatation 
of  its  vessels,  587;   cancer,  588. 

Thymus,  hypertrophy,  tuberculosis  of, 
inflammation  of,  588. 

Tonicity,  8,  9. 

Tongue,  inflammation,  479;  ulcera- 
tion, 479  ;  cancerous  growths,  480  ; 
hypertrophy,  481. 

Tonsils,  inflammation  and  hypertro- 
phy, 481,  482. 

Trachea,  pathology  of,  394;  ulceration, 
395 ;  ossification,  395 ;  extraneous 
matter  in,  396. 

Trismus  neonatorum,  270,  345. 

Trichina  spiralis,  200. 

Tricocephalus  dispar,  201. 

Tubercle,  tuberculous  crasis,  grey 
and  yellow  tubercle,  141  ;  changes 
in  tubercle,  142  ;  identity  of  tuber- 
culous and  scrofulous  matter,  147  ; 
frequency  with  which  tubercle  occurs 
in  various  parts,  147 ;  tuberculous 
diathesis,  149. 
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Tubercular  deposit  (see  under  different 

organs). 
Tubercular  meninfntU,  234. 
Typhoid  ulcers,  intestinal,  527. 

Ulceration,  121). 

Ulceration,  of  heart,  300;  of  epi(;lottis, 
387 ;  of  trachea,  S9o ;  of  larynx, 
392. 

Umbilical  vein,  inflammation  of,  366. 

Urethra,  malformations,  021  ;  dilata- 
tion of,  621;  inflammation,  622; 
stricture,  623,  624;  tubercle,  cancer, 
625;  female  urethra,  morbid  condi- 
tions of,  625,  626. 

Urajmia,  different  forms  of,  52,  53. 

Urea,  in  hydrocephalic  lluid,  236. 

Uric  acid,  in  blood,  54. 

Urinary  passaf^es,  malformations,  012  ; 
dilatation,  613,  OH:  inflammation, 
614;  exudative  inflammation,  615; 
cysts,   tubercle,  cancer,  015. 

Urine,  healthy  qualities,  626;  presence 
of  sugar,  of  albumen,  627 ;  chylous 
urine,  027;  morbid  change.*  of 
colouring  mattrr,  028 ;  azoturia, 
anazoturia,  G:'!);  deposits  of  uric 
acid,  030:  of  phosphate*,  631;  of 
oxalate  of  lime,  631 ;  of  cystic  oxide, 
631  ;  of  carbonate  of  lime,  631  ;  cal- 
culi, 632,  633. 

Uterus,  666;  malformations  of,  666; 
malpositions  of,  669 ;  rupture  of, 
671;    fibrous  tumours,  672;    polypi 


of,  67C;    cysts,  677;  tubercle,  677; 
cancer,  67s. 
Uterus,  after  parturition,  336. 

Vagi,  in  hooping  cough,  280,  282. 

Vagina,  affections  of,  001. 

Valves,  diseases  of,  326 ;  perforation  of, 
327;  fibrous  and  ossilic  deposits  in, 
330;  aneurism  of,  333. 

Varix,  371. 

Varicocele,  370. 

Varicose  aneurism  of  heart,  315. 

Varicocele,  048. 

Varicose  veins  of  labia,  (f57. 

Vascular  tumours,  angiectomata 
na-vi,  167,  168. 

Vas  deferens,  absent,  635. 

Veins, inflammation,  302;  rupture,  369; 
dilatation,  369;  obliteration. 372;  de- 
poiiits  in,  373  ;  entozna  in,  374. 

Vena  ports,  inflammation  of,  367. 

Vfsicula-  seminaU'S,  inflammation, 
ulceration,  tubercular  deposit,  649. 

Vessels,  in  meningitis.  228;  in  cere- 
bral softening,  252;  in  bronchitis, 
400;  in  pleuritic  effusion,  401;  in 
pneulYionia,  422 ;  in  tubercular  pneu- 
monia, 443. 

Vessel",  new  production  of,  107. 

Virgin  uterus,  681. 

Voluntary  motion,  13. 

Water  of  blood,  varying  proportion,  48. 
White  corpuscles  of  blood,  28. 
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